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JRB Associates
8400 West Park Drive
McLean, VA 22101

Attention: Mr. Ed Saltzberg

Re: Hydrogeologic Investigation
Outboard Marine Corporation
Waukegan, Illinois

Gentlemen:

We are pleased to submit the results of our hydrogeologic
investigation performed at the Outboard Marine Corporation property in
Waukegan, Illinois. We have included two copies of this report for
your review.

All work tasks as outlined in the scope of our proposal
dated March 29, 1979 have been completed. In addition, the report
contains photo documentation of contamination prevention methods used
during the subsurface exploration program as well as pertinent maps,
drawings and tables that present the hydrogeological data.

If you have any questions or comments, please contact us.

Very truly yours,

WARZYN ENGINEERING INC.

Daniel R. Viste, Chief Hydrogeologist
Project Manager

DRV/dmf

Encl: Report (2)



HYDROGEOLOGIC INVESTIGATION
OUTBOARD MARINE CORPORATION

WAUKEGAN, ILLINOIS

INTRODUCTION

The results of the hydrogeologic investigation performed at

and near the Outboard Marine Corporation-Johnson Division plant (OMC)

property in Waukegan, Illinois (See Drawing C 8342-A1) are presented

in the following report. The investigated area is located in portions

of the SW 1/4 and SE 1/4, Section 15 and the NW 1/4, Section 22, Township

45 North, Range 23 East, Lake County, Illinois. The site is bounded on

the east by Lake Michigan, on the south by Waukegan Harbor, on the west

by the Chicago and Northwestern Railroad tracks and on the north by the

Northshore Sanitary District property.

The study was initiated by the Environmental Protection Agency,

Region V, as a result of previous disposal of industrial related waste (PCS)

by OMC into a drainage channel which discharges into Lake Michigan. This

study was performed under contract to JRB and Associates of McLean, Virginia.

The scope of services provided by Warzyn were outlined in a proposal to

JRB and Associates, dated March 29, 1979.

The work elements of the hydrogeologic investigation at the site

included the completion of 15 soil borings, collection and field classification

of soil samples, instrumentation of the borings as groundwater monitoring

wells, bail down permeability tests, water level measurements, surveying, and

vi*v r ••••a •**>
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a photo documentation of the methods used. In the laboratory, selected

soil samples were given physical tests to aid in their classification.

Field data collected was analyzed to develop a Site Topography Map

(Drawing No. C 8342-31), a Water Table Map (Drawing No. C 3342-82), and

Geologic Cross Sections (Drawing No. C 8342-83.

SUBSURFACE EXPLORATION PROGRAM

A. Introduction

This section discusses the subsurface exploration program at

the site and related procedures developed and implemented to minimize

potential contamination of the wells. Many of these procedures are

illustrated through photo documentation attached as Appendix F.

B. Discussion of Exploration Program

Fifteen soil borings were performed at the site at 9 locations

between July 17, and July 27, 1979 (see Drawing C 8342-B2), using

a truck mounted, CME 55 rotary drill rig. A standard penetration boring

was performed at each of the 9 locations, and two additional earth

borings were performed at Locations 2, 4 and 7, see Appendices A and B.

Soil samples collected from the standard penetration borings were

visually classified in the field and later reclassified in the laboratory

to the Unified Soil Classification System. Logs of the soil borings

appear in Appendix C.

WARZYM
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All 15 soil borings were instrumented as groundwater monitoring

wells to facilitate the measurement of groundwater levels and the collection

of groundwater samples for chemical analysis. One water table well was

installed at each of the 9 locations, while two additional piezometers

were installed at Locations 2, 4 and 7. Well construction information

is presented in Appendix C.

The water table wells were constructed with 1 1/4" ID Type 304

stainless steel pipe attached to 1 1/4" ID 5' stainless steel well

screens with stainless steel couplings. The top of the well screen was

set at or near the water table at each water table well installation.

The piezometers at Locations 2, 4 and 7 were installed for the

purposes of determining vertical gradients in the groundwater flow

system and for groundwater quality monitoring with depth in the groundwater

system. The piezometers were constructed of 1 1/4" ID stainless steel

pipe attached to a 1 1/4" ID 2' stainless steel well screen and sealed

at a prescribed depth. At each nest of wells, the shallow and deep

piezometers were installed such that the tops of their well screens were

near 15 and 25' below water table, respectively.

C. Contamination Preven:ion Procedures

The nature of this investigation necessitated clean working

areas at the bore hole sites to minimize potential contamination of the

wells during the soil boring, soil sampling, and well instrumentation

procedures. Special procedures were developed to specifically limit:

WARZYfVJ
**4Ot*»r 9 a**MO •***



Seotember 20, 1979 -4- C 8342

1. PCS contamination from hydraulic fluid and other
petroleum products associated with the drilling
rig and soil boring procedures,

2. PCS contamination from cutting oils used to
cut and thread the stainless steel pipe,
couplings and points, and

3. Inter- and intra-bore hole contamination due
to PCB's (hydraulic fluids) encountered during
the soil boring and sampling procedures.

Prior to mobilization of the drilling rig to the project site

the rig and all of the associated drilling equipment (well casings,

augers, drilling bits, tools) were thoroughly steam cleaned to remove a

dirt and grease as possible. In addition, the stainless steel well pip

were initially cleaned inside and out with acetone soaked cloth to remo' I

the cutting oils and grease used to cut and thread the well pipe, which

may have contained PCB's. The well pipes were again acetone cleaned

later at the project site. The acetone was used as a solvent in the

soil boring, soil sampling, and well installation procedures described

below as a means of removing grease and oils from equipment on site.

1. Soil Boring Procedures

Except for Boring No. 8, which was simply augered to the

proper depth, all other borings were performed by the wash boring niethoc

(Photo No. 1). This method requires temporary well casing to be driven

into the ground, the soils cut with a rotating bit, and then washed out

of the bore hole by circulating drilling water. Drilling water was

obtained from the OMC plant. During the boring program, the drilling

water was discharged and replaced between borings to effectively limit

potential inter-bore hole contamination.
w, .-
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Before dr i l l i n g of the first bore hole (No. 8), the augers

were spray cleaned at the site with acetone. Before the first wash

boring the well casing, drill rod, casing drive weight, and bits wer

initially sprayed with acetone. Between boring locations, these items

were hosed off and cleaned with bristle brushes with clean plant water

(Photo No. 2). These items were occasionally recleaned with acetone

when necessary.

The acetone was sprayed onto the equipment with a "Hudson"

pressurized canister sprayer (Photo No. 3). In addition to the d r i l l i i

equipment, gloves and tools were also degreased and cleaned with ace^oi

before use. These items were periodically resprayed or replaced as

necessary. As a rule, plastic sheeting was placed near the working

area, on which all clean tools and drilling equipment were cleaned

and stored.

Special attention was given to the threads on the well casim

and drill rod. Ordinarily, these are lubricated with oils so that the

threads of the male and female couple will not bind. Since lubricating

oils may contain PCS, a silicone based grease called "Molykote No. 33"

was used as a lubricant in place of the oil (Photo No. 4). The si 01

grease does not contain PCB.

2. Soil Sampling Procedure

Soil samples were collected by the split spoon method at eac

boring location. At Locations 2, 4 and 7, where nests of three wells

were installed, split spoon samples were collected only from the deepe

boring.
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The split spoon apparatus was carefully brushed with water

and acetone between each sample collected (Photo No. 5). The water wash

was performed in acetone rinsed galvanized buckets which, in turn, were

periodically cleaned. The acetone was usually applied directly to the

split spoon or the sprayer after the water wash and allowed to evaporate.

This multi-purpose cleaning procedure limited:

1. Potential down-hole contamination by PCB's that
might have remained on the split spoon sampler
from a previous sample had it not otherwise
been cleaned,

2. Potential intra-hole contamination, and

3. Contamination of selected soil samples collected by
EPA personnel for chemical analysis.

3. Well Installation Procedures

After the bore holes were advanced to the proper depth, they

were instrumented as groundwater monitoring wells. At each well installation,

the well pipe, couplings and well points were again cleaned with acetone.

The stainless steel pipes were cleaned by inserting an acetone

soaked cloth attached to the end of a bamboo pole and swabbing the pipes

(Photo No. 6). The outside of the pipes were cleaned by spraying directly

with acetone and wiping with a clean cloth, or simply wiping with an

acetone soaked cloth, acetone evaporates very quickly (Photo No. 7). Again,

special attention was given to the threads of the well pipes to remove

any cutting oil. The couplings also received similar attention. Well

points were also spray cleaned with acetone similar to the pipes (Photo

No. 8). The inside and outside of the metal protective casings for the

wells were also cleaned by spraying acetone or using acetone soaked

cloth (Photo No. 9).
WAOZYINJ
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After cleaning all stainless steel parts, the monitoring wells

were assembled and placed in the bore hole. The areas around the well

points were then backfilled with flint sand to about 1' above the well

screens (Photo No. 10). Three-foot bentonite pellet seals were placed

above the piezometer well screens at Locations 2, 4 and 7, Wells B and

C (Photo No. 11). No bentonite pellet seals were placed above the well

point screens in the water table wells. Backfill consisted of flint

sand and/or bore hole cave-in material. No spoils material was returned

to the bore holes. Three-foot bentonite "Volclay" top seals were placed

at the ground surface of each bore hole (Photo No. 12).

After the wells were backfilled, a locking, metal protective

casing was set over each well,such that the base of the protective

casings were about 2' below the ground surface. A concrete base was

then placed around each metal protective casing. Each protective casing

was locked and vented. Detailed well construction information for

individual wells appears in Appendix C and on Drawing C 8342-B3.

After each installation was complete, the wells were pumped

for about 1 hour, using a three horsepower gas driven pump with an attached

0.4" ID hose (Photo No. 14). Before inserting the pump hose into the

wells, it was wiped clean to avoid contributing contamination to the

wells. The wells were developed and cleaned by pumping to minimize

silting and aid in the removal of potential contaminants.

Extraordinary care was used in the implementation of the

procedures described above. The photo documentation provides some insight

into the preventive methodology used in the subsurface exploration program.

Additional photos are available which document in great detail the procedures

used in the program. WAOZYTV,
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TESTING AND ANALYSIS

A. Field Bail down Tests

Baildown tests were performed on the installed wells to determine

soil permeabilities. The baildown tests consisted of pumping down the

water level inside each well with a three horsepower gas driven pump

and subsequently measuring the recovery of the water level to static

water level over time. Depth to water was measured in the wells during

the test with a fiberglass measuring tape with an attached "sounder".

The time that lapsed during the test was recorded on a stopwatch (Photo

No. 14). The results of the baildown permeability tests are presented

in Table 1. Additional data and methods of reduction are included

in Appendix D.

B. Groundwater Level Measurements

Water level measurements obtained from the installed groundwater

monitoring wells appear in Table 2. Water level measurements were taken

from the top of either the stainless steel well pipe or the metal protective

casing, whichever was higher at a specific well. Both the well pipe

and the protective casing tops were surveyed for elevation.

The groundwater elevation measurements collected from the

water table wells at the project site were used to construct a water

table map, as presented on Drawing C 8342-82. Measurements of groundwater

levels within Piezometer Nests 2, 4 and 7 at the site allow the

calculation of vertical gradients at each nest.

WARZYfVJ
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C. Surface Water Measurements

U.S. Geological Survey staff gage locations along the drainage

ditch are shown on Drawing C 8342-B2. Although the staff

gages were not read as part of the in-field investigation, the elevation

datum (msl) of each gage was determined and is listed for future use

in Table 4. In addition, USGS staff gage readings from August 17, 1979 are

presented.

Surface water bodies were located and elevations obtained as

part of the August 13-15, 1979 topographic survey at the site. The

surface water elevations were used in part to construct the water table

map, Drawing C 8342-82. This data indicates little change in water

levels between staff gage 78 (581.70* msl) and the west end of the main

ditch (581.84' msl).

D. Soil Laboratory Testing

Soil samples obtained during the subsurface exploration program

were visually classified by a staff hydrogeologist and selected samples

were subjected to physical tests to aid in classifying according to the

Unified Soil Classification System. Physical testing on the samples

include grain size analyses (washed sieve and hydrometer testing) and

Atterberg limits where applicable. The results are presented on

Drawings C 8342-A2 through -A7 (Appendix £) and Table 3.

Geologic cross sections through the site are presented on

Drawing C 8342-83. The cross section locations are shown on Drawing

C 8342-81. The sections show the relationship between topography,

surface water, soil types, and groundwater at the site.

WAPJZYM
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E. Field Surveying

A survey crew was on-site August 13 through 15, 1979 to collect

elevation and location data regarding site topography and well locations.

The topographic survey was performed by transit stadia methods resulting

in an accuracy of 0.1' vertical for ground shots and 1.0' horizontal

(location) position. The resulting topographic map is presented as

Drawing C 8342-81.

Differential levels were run on all well casings to a tolerance

of 0.01'. The wells were tied to a USGS vertical benchmark at the

Waukegan, Illinois, post office with a third order closure accuracy.

Elevations of the ground surface, top of well pipe, top of metal protective

casings, and depth of well for each well installation are presented in

Table 2.

WARZYM
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CLOSING REMARKS

We trust that this report and the information contained

herein is sufficient for your present needs. The hydrogeologic

investigation was completed within the framework of our March 29, 1979

proposal and associated, additional tasks as requested. If you have any

questions or desire further elaboration, please contact us.

Respectfully submitted,

WARZYN ENGINEERING INC.

Daniel W. Hall
Hydrogeologist

r
Daniel R. Viste, Chief Hydrogeologist
Project Manager

i- DWH/DRV/dmf



TABLE 2 Summary of Groundwater Elevations (Cont.)

Well
No.

1

2A

2B

2C

3

4A

4B

4C

5

6

7A

7B

7C

8

9

Elevation
of

Ground
Surface

584.6

583.1

583.2

583.1

589.8

584.0

583.9

583.9

585.5

585.6

585.0

584.8

584.9

588.9

586.3

Elevation
of

Top of
Well

586.37

584.98

535.83

586.28

593.25

585.93

586.80

587.23

586.98

539.01

586.92

587.36

587.34

590.68

588.21

Elevation
of

Protective
Casing

587.66

585.31

586.00

586.49

593.38

586.22

586.74

587.43

588.88

588.92

587.45

587.75

588.01

591.25

588.84

Well
Depth

8.7

8.6

19.9

31.8

11.9

8.6

19.6

26.6

9.0

9.6

8.6

15.9

22.6

8.7

8.6

AUGUST

Depth to
Water a

5.11

3.52

4.17

4.58

10.32

4.30

4.88

5.52

5.42

6.87

5.35

5.67

5.93

5.61

4.56

14, 1979 ,'
Water
Elevation

582.55

581.79

581.83

581.91

583.06

581.92

5S1.92 •

581.91

583.46

582.14

582.10

582.08

582.08

585.64

584.28

a Measured from Highest Point on Protective Casing or Stainless Steel Well Pipe,
Whichever is Higher.

NOTE: All Elevations Relative to Mean Sea Level.

WARZYIM
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1

2A

2B

2C

3

4A

4B

4C

5

6

7A

7B

7C

8

9

August 14, 1979

582.55

581.79

581.83

581.91

583.06

581.92

581.92

581.91

583.46

582.14

582.10

582.08

582.08

585.64

584.28

August 30, 1979

582.61

581.45

581.44

581.48

583.00

581.65

581.61

581.60

585.59

581.99

582.14

582.17

582.14

585.39

584.89

September 5, 1979

582.18

581.58

581.76

581.76

581.89

581.82

581.90

581.79

585.07

582.03

582.12

582.11

582.04

587.06

585.18

September 11, 1979

582.26

582.87

582.84

582.86

582.98

582.95

582.98

582.94

583.38

582.55

583.01

582.98^

583.00

586.18

584.03

* Data col lected and supplied by U.S. ERA personnel.
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TABLE 3 Summary of Soil Characteristics

Boring
No.

1

2C

2C

2C

3

4C

4C

4C

5

6

7C

7C

7C

7C

8

9

Sample
No.

2

2

6

9

4

2

5

8

2

3

2

5

6

7

1

2

Depth
(Ft)

5

5

20

35

10

5

15

30

5

7.5

5

15

20

25

2.5

5

Liquid Plastic Plastic %
Limit Limit Index Gravel

11

0

0

20.2 18.9 1.3 0

0

34

1

20.5 18.4 2.1 0

2

0

1

0

2

16.3 12.6 3.7 3

45

11

%
Sand

34

96

89

2

96

61

89

0

94

97

97

83

81

25

43

66

%
P200

5

4

11

98

4

5

10

99

4

3

2

12

17

72

12

23

% % uses
Silt Clay Soil

Type

SP-SM

SP

SP-SM

77 21 ML

SP

SP-SM

SP-SM

85 15 ML

SP

SP

SP

SM

SM

52 20 ML

SW-SM

SM



1. ^E 3 Summary of Soil Characteris. .cs (Cont.)

Boring
No.

Sample
No.

Depth
(Ft)

Liquid
Limit

Plastic
Limit

Plastic
Index

%
Gravel

%
Sand

%
P200

%
Silt Clay

uses
Soil
Type

9

9

4

8

10

27.5 21.2 16.2 5.0

4

0

07

4

9

96 70 26

SP-SM

ML-CL



TABLE 4

STAFF GAGE DATA FROM OMC DRAINAGE DITCH

August 17, 1979

STAFF GAGE
NUMBER

78

1745

1810

2117

2567

DATUM
FT. MSL

582.35

582.41

582.41

582.43

582.48

GAGE
READING

2.20

1.34

1.34

1.33

0.68

SURFACE WATER*
ELEVATION

582.35

582.41

582.41

582.43

582.48

"- Source: U.S. Geological Survey

[~ * Note: Surveyed water elevations by Warzyn Engineering Inc., on
L_ August 14, 1979 581.70 at Sta. 78 and 581.84 at the west

end of main ditch near Sta. 1745.

c
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APPENDIX "A"

Subsurface Investigation

GENERAL REMARKS

r We have endeavored to evaluate subsurface conditions and physical
• properties of the subsoil as revealed by the borings and laboratory testing.

A problem inherent in this evaluation is the variability in engineering
:— properties within soil strata involved, and specifically in any location

variation in the soil which is located between borings. Due to natural or
man-made causes, subsurface conditions may change with time.

I Conclusions drawn and recommendations given in this report are for
a specific proposed use of this site. They are our opinions and are based
upon conditions that existed at the boring locations and such parameters
as proposed site usage, soil loading, elevations, etc..

Since subsurface conditions depend on seasonal moisture variations,
r- frost action, construction methods, and the inherent natural variations,
; careful observations must be made during construction. These should be
: brought to our attention as it may be necessary to modify the conclusions

and recommendations presented herein.



APPENDIX B
r

L

Field Methods for Exploration and Sampling Soils
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APPENDIX "B"

FIELD METHODS
for

EXPLORATION AND SAMPLING SOILS

A. Boring Procedures Between Samples

The bore hole is extended downward, between samples, by a con-
; tinuous flight auger, driven and washed-out casing, or rotary boring with

drilling mud or water.

i B. Standard Penetration Test and Split-Barrel Sampling of Soi ls
(ASTM* Designation: D 1586)

j This method consis ts of driving a 2" outside diameter spl i t barrel
*~ sampler using a 140 pound weight fal l ing freely through a distance of 30 inches.
^_ The sampler is first seated 6" into the material to be sampled and then driven
|~ 12". The number of blows required to drive the sampler the final 12" is re-
L corded on the log of borings and knov/n as the Standard Penetration Res is tance .

Recovered samples are first c lass i f ied as to texture by the driller. Later,
in the laboratory the dr i l ler 's c lassi f icat ion is reviewed by a so i ls engineer

f who examines each sample.
L—•

._ C. Thin-walled Tube Sampling of Soils (ASTM* Designation: D 1587)

'— This method consists of forcing a 2" or 3" outside diameter thin
wall tube by hydraulic or other means into soils, usually cohesive types. Rel-

[~ atively undisturbed samples are recovered.

D. Soil Investigation and Sampling by Auger Borings (ASTM* Designation: D 1452)

This method consists of augering a hole and removing representative
"~ soil samples from the auger flight or bucket at 5'0" intervals or with each

change in the substrata. Relatively disturbed samples are obtained and its
; use is therefore limited to situations where it is satisfactory to determine
^ approximate subsurface profile.

E. Diamond Core Drilling for Site Investigation (ASTM* Designation: D 2113)

This method consists of advancing a hole in hard strata by rotating
downward a single tube or double tube core barrel equipped with a cutting bit.

j Diamond, .tungsten carbide, or other cutting agents may be used for the bit.
"' Wash water is used to remove the cuttings. Normally a 2" O.D. by 1 3/8" I.D.

coring bit is used unless otherwise noted. The rock or hard material recovered
;- within the core barrel is examined in the field and laboratory. Cores are
<- stored in partitioned boxes and the length of recovered material is expressed as

a percentage of the actual distance penetrated.

*American Society for Testing and Materials, Philadelphia, Pennsylvania
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SOIL CLASSIFICATION SYSTEM

COARSE-GRAINED SOILS
tnan nail of material is larger tfian No 200 serve size )

LABORATORY CLASSIFICATION CRITERIA

Cl*an Gr*v*l* (litllt or no finest

Wen-graded gravels gravel-sand
tores, lime or no lines

graded graveis. gravel-sand mi«-
**' tures. little or no lines

Grmv»lm with Finu (Appreciable amount ol fines)

GM Siiiy grave's, gravei-sand-silt matures

GC Clayey gravels gravel-sand-clay mixtures

Cl«an Sand* (Little or no fines)
Well-graded sands gravelly sanos. little or
no lines

« »
G W C, £ —— greater tnan 4. C. = —— — — between 1 »no 3

C

GP Not meeting all gradation reauirements for GW

CM Aiterberg limits beiow Au "' nne or P I less than 4

GC AtterDerg limns above A
line witn P 1 greater man 7

Above A line with P 1
between 4 and 7 are
borderline cases requiring
use of dual symbols

S W 9'«aiei tnan 6: C = ————— baftveen I ana 'J

!<!/] I SP or no*i,nes * V'**f v sancs nine gp No| mee|,ng an gradation requirements tor SvV

I Sand* with Finm (Appreciable amount of finest
1 «... d CM Atterberg im
I SM Silly sands, sand-silt mixtures oNI ime or P 1 le

1 SC Clayey sands, sand-clay mixtures SC nne^nVi"

•̂ TRir«?-f 'V-^ ifl 'd • atoT*i fitc^B^a^aH^a^a^al Determine percenla;
BBjJU^̂ 2ik̂ JaAlla>l«_̂ EIA*̂ L__aB^BBâ ^B^B^B^B^BI n*n«nrt,nm f>n n^rf.

sieve sizei. coarse-gr
ian half ol material is smaller than No. 200 sieve.) Less than s per ce

More than 1? nrr c

1
1

_ 5 to 12 per cent
I Inorganic silts and very fine sands, rock
I ML Hoar, silly or clayey line sands or clayey

tils below A Limits plotting in natcned
ss than 4 zone with Pi between 4

requiring use of dual symIMS above A ools
grealer than 7

jes of sand and grave' from grain-size Curve

amed soils are classified as follows
nl . . . . . . . . . . . GW. GP. SW. SP
eni . . . . . . . . . . . . . . GM GC SM. SC

. . . . . . . . . . . . . . . . . . . . Borderline cases
requiring dual symbols

inorganic clays of low to medium plaslici •̂ â â B^B^B^̂ a»a»̂ *«**̂ **»̂ »»"*"«»***̂ â B^B^B^B^B^B»
I CL ly gravelly Clays, sandy clays SHty clays.

lean ciays °° ' ~~ ""]' "~ """'

I QI Ordanic sills and organic Silly clays o< low \ L ;
WL plasticity I ' ' i ——— Ll ——

I ——————————

' •' , 4UI ———————————————

f ' - - • • ' • ———— •

"••• ceous line sandy or silty soils, elastic silts - _ ._. ,
5 301 ————— ; —————————

*fl >- — — — -r i

I i I i - : /"

I y t
' ' I ' -
i i | /

i / '
t C*^ ^

' ' S i
7 •

jf
1 /
, r / 1

i • .y r

\ *• / • \
— : ——— i ——— KV— f OH and MM 1 ———————..... ^ ———— . .... . .,,.......

s\ ' '/ •
"̂1"1_ _ i / !

I r, / 1 ;..... .. .. ) —————————— CL

10 i ——————————
wn organic silts . £ ——— <CL-MI/^

T i ^
-...-. n\ \ S

/ ' ' • : r

/ i •
^-ML and OLj ———— | ———————— , ———— '• ————
—I - - 4 - - - -" " i , 'i ! ; i ! 1

PT Peat and Olher highly organic soils

0 10 20 30 40 50 60 70 BO 90 100

Liouid Limn

For classification ol tine-grained sons and line fraction of coarse-
grained soils
Atterberg Limits plotting m hatched area are borderline classifica-
tions requiring use of dual symbols
Equation of A line PI = 0 73 (LL • 20)



LOG OF TEST BORING

General Notes

Descriptive Soil Classification

Soil Friction

GRAIN SIZE TERMINOLOGY
Pinicli Sia U.S. Standard Sitvt Cia

Bouldort ................. Urpir than 12' ................. Larger thin 12'
Cofablis .................. 3' to 12" ...................... 3" to 12'
Gravel: Coirto . . . . . . . . . . . . . Vt' to 3" ..................... H" to 3"

Fine ............... 4.76mm to W ................. #4 to %'
Sind: Coarie .............. 2.00 mm to 4.76 mm,........... Mt u **

Medium ............. 0.42 mm to 2.00 ma. . . . . . . . . . . . <*40 to iClO
Fine ................ 0.074 mn to 0.42 mf>............ #200 to #40

Silt ..................... 0.005 mm to 0.074 mm.. . . . . . . . . . . Smillor thin #200
City ..................... Smaller thin 0.005 *m............ Smillir thin #200

Plasticity chirictoriitict diffirontiito between lilt ind clay.

GENERAL TERMINOLOGY
Physical Chinctoristics

Color, moisture, grain ihipi, fineness, itc.
Mijor Comtitmms

Cliy, tilt. und. grivel
SlJDtlUlO

Liminitid. varved. fibrous, stratified,
cimontid, fitsured. itc.

Geologic Origin
Gliciil. alluvial,eolian, ritiduil, itc.

RELATIVE PROPORTIONS
OF COHESIONLESS SOILS

Proportional Defining Range By
Torn Percentage of Weight
Trie* ....................... 0%- 5%
Littli ....................... 5%-12*
Semi ....................... 12%-35%
And ........................ 35%-SO*

ORGANIC CONTENT BY
COMBUSTION METHOD

Soil Description Loss on Ignitln
Nor Orginlc ............... Less thin 4%
Orginic Sllt/Cliy ................ 4-12%
Sldimintiry Put ............... 12-60%
Fibrous ind Woody Put .... Mon thin 50%

RELATIVE DENSITY
Tim "N" Vilut

Vory LMM . . . . . . . . . . . . . 0-4
Uou . . . . . . . . . . . . . . . . . 4-10
Midiim Dmto .......... 10-30
Dmti ................. 30-50
Viry Omi* ........... Over 50

CONSISTENCY
Tor* o^toM/M- ft
Vary Soft ........ 0.0 to 0.25
Soft ............ 0.25 to 0.50
Midi» .......... 0.50 to 1.0
Stiff .............1.0 to 2.0
Viry Stiff .........2.0 to 4.0
H«rd ................ Ovir4.0

PLASTICITY
Tim PUstic
Nono to Slight ........... 0-4
Slight ................. 5-7
Mtdian ................ t-22
High to Viry High ..... Orar 22

Th« ptnitrition rttlitinci. N. li thi tvmmition of thi numbir of blows rtquind to offoct two
uctislivi I* ptntniioni of thi 2' iplil-birril u*>pl«r. Thi umplir it driven with I 140 Ib. wiight
filling 30' ind li iiatod to i dipth of B* bifero commoncing thi itindird ponitntion tut.

Symbols

DRILLING AND SAMPLING
CS—Continuous Simpling
RC-flock Conn;: Sin AW. BW, NW. 2* W

ROD—Rock Quility Ooiignitor
RB-Rock Bit
F7-Fiih Till
DC— Drovf Cising

C—Cising: Sizi 2H', NW, 4', HW
CW-Clur Witir
DM-Drilling Mud

HSA-Hollow Slim Augir
FA—Flight Augir
KA-Hind Augir

COA— Clun-Out Augir
SS-2* Oiimetir Split-Birril Sinpli

2ST-2* Diimitir Thin-Willed Tubi Simpli
3ST-3" Diimitir Thm-Willid Tubt Sinpli

PT—3* Oiimilir Piston Tubi Simplt
AS—Augir Simpli
WS-Wish Simpli
PTS—Put Simpli
PS—Pitchir Simple
NR—Mo Recovery

S—Sounding
PMT— Bonhole Pruiuremetir Tnt

VS-VtneSheirTeit
WPT-WitirPriisureT«t

LABORATORY TESTS
0.—Penitroneter Reading, tons/tq. ft.
0,—Unconfined Strength, toni/iq. ft.
W— Maiitori Content, X
U-LJpuid Limit. N
PL-Plait it Limit. K
SL-Shrinkige Limit. \
II—Loss on Ignition. %
0—Dry Unit Weight. Ibi./cu. ft.

pH—Meatvri of Soil Alkalinity or Acidity
FS-Free Swill. %

WATER LEVEL
MEASUREMENT

r Level at time ihown
NW-No Water Encountered
WO-While Drilling

BCR— Belon Casing Removal
ACR— After Casing Removal
CW- Caved and Wit
CM— Caved ind Moist

Noli: Witer live) •uiurements shown on
the boring logi represent conditions it the
time indicited end may not reflect ititic
levels, etpociilly in cohesive soils.



WARZYIM LOG OFTEST BORING
Project ^rogeologic Investigation
.................... .Ou.tbpa.r.d..Marin.e...CQrp.o.ra.ti.P.n.
Location ...... Waukegan.,.. I VI .i no .is. .................

1

ENGINEERING INC

i—————__————————14O9 6MIL STREET • P.O. BOX 9538. MADISON. WIS. 53715 • TEL. (6O8) 297-4848

Boring No. ...

Surface Elevation ........
Job No. ......C..8342......
Sheet ......I....... of ......I.

^ SAMPLE
Recovery

No. (Type

1

2

3

1

1—

i

1

\
Mois
i

1

ss ! x
ss

ss

X

X

M

W

W

ture

N Depth

'
29 —

—
32 tr

\-

22 __

—
r

1-20-

r25-

1-30-

^-35-

—
L *"

VISUAL CLASSIFICATION
and Remarks

Fill Material; Brown Fine to Coarse SAND,
Little Gravel, Little Silt & Clay (SP-SM)

Dark bray nne i>ANU, I race i>iit & Mberous
Oraanic Material (SP)

End Boring at 7.5'

WATER LEVEL OBSERVATIONS

While Drilling

Upon Compl

Time After C
Depth to Wa

i Depth to Ca
"V^.

3,5
etion
Jrillin

ter

*e In

of Drilling

o k hour
3.4

SOIL PROPERTIES^

, W LL
1

PL D

i

i i
1

i • i
1 :
1

, .

1

1

I

— — - -

GENERAL NOTES

Start7/]8/.7fi:om
Crew Chief JWG. p
Drilling Method

Washbor

piete7/.18/.7 )
JigCME. 55r.l

•e

s



WARZYN

ENGINEERING INC

LOG OF TEST BORING
Project ............^.l?P9?.9.].osl?...?.O.yestisatipn
.........................Outboard Marine. . Cprpprati on
Location ..........Wa.ukegan,...I_1J[inpi.s................

Boring No

Surface Elevation
JOD NO. ...C..S342..
Sheet 1 of

,14O9 EMU. STREET • P.O. BOX 953S, MADISON. WIS. 5371S • TEI_. (6O8) 257-48^8.

SAMPLE
Recovery

r' No. j Type I \ \ N | Depth

Moisture
VISUAL CLASSIFICATION

and Remarks

SOIL PROPERTIES

P» LL I PL

1

r

See Log of Test Boring #2C

10-
i—

E-

25-

-30-

-35-

£..40-

End Boring at 8.5'

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling.

>_ Upon Completion of Drilling.

I Time After Drilling _____

( Depth to Water _____
^_. Depth to Cave in _____

Crew Chief .JWSRi0CME..55-.l
Drilling Method ...................

Washbore



WARZYN

[ ENGINEERING INC

V_

LOG OF TEST BORING
Project Hydrogeologic Investigation
...............Ou.tbpa rd..Marine...Corpora tipn.........
Location ..........Waukegan*..Ll.l.inois.................

Boring No. ........2.B.......
Surface Elevation ........
Job No. ...C..8342

....l......of ......I.

1*09 EMIU STREET • P.O. BOX 9538. MADISON, WIS. 53715 • TEL. (6O8) 257-4848.

.s SAMPLE
Recovery Moisture

No. ! Type I T \ f N I Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES

qu W LL PL

t-

!

See Log of Test Boring #2C

r

T

-10-

-15-

--20-
End Boring at 20'

-25-

-30-

-35-

-40-

WATER LEVEL OBSERVATIONS GENERAL NOTES

T
While Drilling__________
Upon Completion of Drilling.
Time After Drilling ______

Depth to Water ____
Depth to Cave In _____

Start7/20/7§;ornplete7/20/7
Crew Chief *?WG. Rig C-ME 55-1
Drilling Method .....

Washbore



WARZYN

ENGINEERING INC

LOG OFTEST BORING
Project Hydr9.9e.0.^09'ic:, Investigation
...............Outboard. Marine ,Corporati.gn.........
Location .........Wauk.e.ga.n.1..J.1.1.i;)p. i.s...................

Boring No. ........r....

Surface Elevation .
joc NO. .....C...8342.
Sheet .....J....... of .

. 1«O9 EMIL STREET • P.O. BOX 9536. MADISON, WlS. 53715 • TEL. (6O8) 257-4648.

~^ SAMPLE
Recovery

No. (Type

1 SS

H-
3

4

5

hr

. 7

B

- 9

p-

SS

SS

SS

SS

SS

SS

SS

SS

1
T

X

X

X

X

X

X

X

x

x

Mois
i

T

ture

N Depth
>-

W 18 F-
r—

W

W

w

w

w

w

w

w

27 Fah
25^

h
21 in. •-

21 r- ,c

25

30

- i j -

^-20-

'-25-

30^30

50ql,

—

—

-

— 40-

VISUAL CLASSIFICATION
and Remarks

Fill Material; Brown Fine to Coarse SAND,
Trace Silt (SP)
Tt

Gray-Brown Fine to Coarse SAND, Little
Gravel, Trace Silt and Clay (SP)

Gray-Brown Fine SAND, Little Silt & Clay
(SP-SM)

Gray SILT, Trace Clay, Trace Sand (ML)

End Boring at 35'

* Dark Gray Fine SAND, Fibrous Organic
Material (SP)

r- __ WATER LEVEL OBSERVATIONS

wi-

r up
J Tin

De

- D e

Me Drilling
on Compl

ie After C

Dth to Wa
pth to Ca

3.2 , . .. ,. ... , _.. .....
etion
Jrillin

ter

*e in

of Drilling

0 k hoijr
3.2

SOIL PROPERTIES^

qu W LL PL

i

0

I '•

1

1

1

2.02:18.9

GENERAL NOTES

Start 7/1 9/7&ompiete
Crew Chief JWG. R,Q CM
Drilling Method .

Washbor

7/19/7
E 55-1

e
....................... .......... ..J
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Table! Summary of Baildown Permeability Test Results

—

f— •

i.
• —

— -

1

r

r!

r
i

r —

—

i—

L
r
i

Well
No.

1

2A

2B

2C

3

4A

4B

4C

5

6

7A

7B

7C

8

9

a Do

Permeability
cm/sec

7.78 x 10 -4

a

8.51 x 10 -3

2.14 x 10 ~4

2.14 x 10 ~4

1.20 x 10 ~3

1.96 x 10 '3 to

7.13 x 10 ~4

1.52 x 10 -3 to

3.83 x 10 -3

1.73 x 10 "3

1.17 x 10 "3

a

1.76 x 10 -3

7.65 x 10 -3

3.99 x 10 ~4

1.96 x 10 ~4

rnuori/ nf water tnn f

Screened
Interval

Below
Ground

3.4-8.4

3.3-8.3

17.5-19.5

2y.5-31,5

6.6-11.6

3.0-8.3

17.3-19.3

24.3-26.3

3.7-8.7

4.3-9.3

3.3-8.3

13.6-15.6

M. 3-22. 3

3.4-8.4

3.3-8.3

act t n mo a e 1 1 r

Classif ication of Soil

FILL; SAND, Little Gravel , Trace-Litt le
Silt & Clay (SP, SP-SM)

SAND, Little Gravel, Trace Silt & Clay,
Organic (SP)

SAND, Little Silt & Clay (SP-SM)

SILT, Some Clay, Trace Sand (ML)

SAND, Trace to Little Silt & Clay (SP-SM)

SAND, Some Gravel , Trace Silt & Clay (SP-SM)

SAND, Trace to Little Silt & Clay, Trace
Gravel (SP-SM)

SAND, Trace to Little Silt & Clay, Trace
Gravel (SP-SM)

FILL; SAND, Trace Gravel, Trace Silt & Clay ( S P )

SAND, Trace Silt & Clay (SP)

SAND, Trace Silt & Clay, Trace to Little
Gravel (SP, SP-SM, SM)

SAND, Trace Silt & Clay, Trace to Little
Gravel (SP, SP-SM, SM)

SAND, Trace Silt & Clay, Trace to Little
Gravel (SP, SP-SM, SM)

FILL; Foundry Sand, Organic Material,
Trace Silt & Clay (SW-SM, ML, SP)

FILL; SAND, Some Silt & Clay, Little Gravel (SM)

'0 • Por-moahi 1 i tv nrnhahlv

on the order of 5 x 10 ~3 CM/SEC.

WARZYM
•*o*M«t«iMO INK:



TABLE 2 Summary of Groundwater Elevations

r
L .

L

Well
No.

1

2A

2B

2C

3

4A

4B

4C

5

6

7A

7B

7C

8

9

Elevation
of

Ground
Surface

584.6

583.1

583.2

583.1

589.8

584.0

533.9

583.9

585.5

585.6

585.0

584.8

584.9

588.9

586.3

Elevation
of

Top of
Well

586.37

584.98

585.83

586.28

593.25

585.93

586.80

587.23

586.98

539.01

586.92

587.36

587.34

590.68

588.21

Elevation
of

Protective
Casing

587.66

585.31

586.00

586.49

593.38

586.22

586.74

587.43

588.38

588.92

587.45

587.75

588.01

591.25

588.84

Well
Depjh

8.7

8.6

TJ.9

31.8

11.9

8.6

19.6

26.6

9.0

9.6

8.6

15.9

22.6

8.7

8.6

JULY

Depth to
Water a

5.83

3.61

4.25

4.74

11.67

4.42

4.95

5.72

6.63

7.25

—

—

—

7.14

6.21

25, 1979

Water
El evation

581.83

581.70

581.75

581.75

581.71

579.78

581.85

581.71

582.20

581.76

—

584.11

582.63

a Measured from Highest Point on Protective Casing or Stainless Steel Well Pipe,
Whichever is Higher.

NOTE: All Elevations Relative to Mean Sea Level.



TABLE 2 Summary of Groundwater Elevations (Cont.)

i
I

—
. i.

. —

!I
<. -

r
—

c
n
—

Well
No.

1

2A

2B

2C

3

4A

4B

4C

5

6

7A

7B

7C

8

9

Elevation
of

Ground
Surface

584.6

583.1

583.2

583.1

589.8

584.0

583.9

583.9

585.5

585.6

585.0

584.8

584.9

588.9

586.3

Elevation
of

Top of
Well

586.37

584.98

535.83

586.28

593.25

585.93

586.80

587.23

586.98

539.01

586.92

587.36

587.34

590.68

588.21

Elevation
of

Protective
Casing

587.66

585.31

586.00

586.49

593.38

586.22

586.74

587.43

588.38

588.92

587.45

587.75

588.01

591.25

588.84

JULY 26, 1979

Well
Depth

8.7

8.6

19.9

31.8

11.9

8.6

19.6

26.6

9.0

9.6

8.6

15.9

22.6

8.7

8.6

Depth to
Water a

5.87

3.34

4.01

4.51

11.44

4.13

4.79

5.48

6.65

7.22

5.35

5.63

--

7.18

6.30

Water
Elevation

5C1.79

581.97

581.99

581.98 ''

581.94

579.82

582.01

581.95

582.23

581.79

582.10

582.12

—

584.07

584.95

r

L

a Measured from Highest Point on Protective Casing or Stainless Steel Well Pipe,
Whichever is Higher.

NOTE: All Elevations Relative to Mean Sea Level.



TABLE 2 Summary of Groundwater Elevations (Cont.)

Well
No.

; 1

2A

2B

;~ 2C

3

4A

r 4B
1

4C
1 5

6

L
C 78

7C

! 8

9

Elevation
of

Ground
Surface

584.6

583.1

583.2

583.1

589.8

584.0

583.9

583.9

585.5

585.6

585.0

584.8

584.9

588.9

586.3

Elevation
of

Top of
Well

586.37

534.98

535.83

586.28

593.25

585.93

586.80

587.23

586.98

539.01

586.92

587.36

587.34

590.68

588.21

Elevation
of

Protective
Casino

587.66

585.31

586.00

586.49

593.38

586.22

586.74

587.43

588.38

588.92

587.45

587.75

588.01

591.25

588.84

JULY 27, 1979
Well
Depth

8.7

8.6

iy.9
31.8

11.9

8.6

19.6

26.6

9.0

9.6

8.6

15.9

22.6

8.7

8.6

Depth to
Water a

5.84

3.84

4.48

4.96

11.80

4.64

5.25

5.93

6.65

7.23

5.78

6.04

6.39

7.18

6.27

Water
Elevation

581.82

581.47

581.52

581.53

581.58

579.36

581.55 '

581.50*'

582.23

581.78

581.67

581.71

581.62

584.07

584.98

L

L

L

a Measured from Highest Point on Protective Casing or Stainless
Whichever is Higher.

NOTE: All Elevations Relative to Mean Sea Level.

Pipe,

WARZYN



WARZYN LOG OF TEST BORING
project Hyd.r.99.e°]°.9'!c.
...........Outboard .Marine Corporation
Location ......Waukegan.,. 111 l.inpi.s. .......ENGINEERING INC

.———————————————— 14O9 EMIL STREET • P.O. BOX 9538. MADISON. WlS. 5371S • TEL. (6O8) 257-4848

Boring No. ..........•?.

Surface Elevatron
Job No. ..P...8342

Sneet ......1....... of .

' SAMPLE
Recovery

No. (Type
1
T

Mois
1
T

1 SS X M
1

2

3

4

SS

ss
ss

X M

I

X

M

W

ture
N Depth

-

14 t~
1—

20 Ts
h

35 r-
hi —

l"
—

:
' 20-

-

30-j

—

—

'-40-

VISUAL CLASSIFICATION
and Remarks

Fill Material; Gray Fine SAND, Trace to
Little Silt and Clay (SP-SM)

Ash Fill, 4-5'

Gray-Brown Fine SAND, Trace Silt & Clay (SP)

End Boring at 10'

WATER LEVEL OBSERVATIONS

While Drilling
Upon Compl

1 Time After C
Depth to Wa
Depth to Ca

•i"^W^

7 6 - - - -. ————————————
etion
>illin
ter

i/e In

of Drilling
g h hOjr

8.0

SOIL PROPERTIES^

qu W

——
LL PL D

|

1
i

j

1

GENERAL NOTES
St rt7/23/79- 7/23/7!
Crew Chief
Drilling Met

Wash

JWGRlQCME 55-1
nod .
ibore

J^y



WARZVN LOG OF TEST BORING
Project ......Hyd.r.9.9.sp].0.9.1c.Jnvestigation
................... Outboard. Mar i.ne. Corpora tipn.....
Location ..............Wau.kegaru...Illino.i.s.............

4A

ENGINEERING INC

. ———_1«O9 EMIL STREET • P.O. BOX 9536, MADISON. WIS 5371S • TEL. (6O8) 2S7-4B4B

Bonng No. .

Surface Elevation .......
JOD No. .....C..8342........
Sheet ......1....... of ......1.

'^ SAMPLE
Recovery

No. Type }
T

Moisture

N ! Depth
! h

1

1

L
<—

n c
t-

r

1—
H-

—

~ f C

t-
i

—

r25-

1-30-

1-35-

L. *"

VISUAL CLASSIFICATION
and Remarks

See Log of Test Boring #4C

End Boring at 8.5'

WATER LEVEL OBSERVATIONS

' . While Drilling

Upon Compi
Time After C
Depth to wa
Depth to Ca

M^^

i — — —————————————————————
etion
Drillin
ter
ve In

of Drilling
g 5j hnu r

SOIL PROPERTIES^

Qu W LL PL D

I

I

1
I

1

1

GENERAL NOTES
^51 3^i . . ....... ^^orr

Crew Chief .J.WGp

Drilling Method .
Washbo

piete
Jig CM!

V23/7'
: 55-1

re
,

^s



WARZYN LOG OFTEST BORING
Project ty.dro.9.e91o.9ic Investigation
................Qutt!pard..Marine Corporation
Location .............Waukegan,Jjjjnqis .

ENGINEERING INC

___—————————————1CO9 EMIL. STREET • P.O. BOX 9538. MADISON, WIS. 53715 • TEl_. (6O8) 257-4818

Boring No. ........4.?.

Surface Elevation
Job No. ....C..8.3.4.2..
Sheet ......'........ of .

SAMPLE
Recovery Moisture

No. (Type ) T T I N |Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES

W LL ! PL D

J:

r

See Log of Test Boring #4C
t-

5-

-10-

-15-

-20-
End Boring at 20'

-25-

-30-

•35-

-40-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling___________
UDOn Como'etion of Drilling.

Time After Drilling ^ hour

Depth to water _____
Depth to Cave in _____

Start7/24/7&ornplete 7/24/7
Crew Chief JWG. Rig CM£..55-1
Drilling Method ...................

Washbore



WARZYN LOG OF TEST BORING
Project Hyd.r??.?.ol<?.?ic Investigation
...............Putbpard[.Marine; Corporation
Location ..............Wa.uke.gan,.. .11l.i.noi.s..............ENGINEERING INC

—_————.———.————— 14O9 EMIL STREET • P.O. BOX 9538. MADISON. WIS. 53715 • TEL. (6O8) 257-4616

Boring No. ......AC........

Surface Eievation ......
job NO. .....Q...834.2. ....
Sneet ....]......... of ....1.

' SAMPLE
Recovery

No. j Type) T

1

?

1— 1
3

5

fi

7

8

SS x

Moisture
1
t N Depth

u

M 12 F-
j r—

ss x

ss x

SS

SS

SS

ss

ss

x

x

x

x

x

w

W

W

w

N

W

W

3g tr
»-

20 P-
i —

43 r
L
E-

?4 p~,c

43

4fi

^fi

i v

1-20-

—

—

_

j.
— 30-

—

—

^-40-

VISUAL CLASSIFICATION
and Remarks

Fill Material; Brown Fine to Medium SAND,
Trace Silt, Trace Gravel (SP)

Gray-Brown Fine to Coarse SAND, Some
Gravel, Trace Silt & Clay (SP-SM)

Gray FineSAND, Trace to Little Silt & Clay,
Trace Gravel (SP-SM)

Gray SILT, Some Clay (ML)

End Boring at 30'

WATER LEVEL OBSERVATIONS

While Drillinc
Upon Compl

IT ime After C
Depth to Wa
Depth to Ca

J 1 C", 2 6
etion
>illin

ter
ve In

Of Drilling

0 ^ hrnr

SOIL PROPERTIES^

qu W LL
t

PL 0

1

I
!

4.5+

1
'

\ _ L

GENERAL NOTES
Sfrt7/.?4/7

Crew Chief

Drilling Met
Was

Complete'

hod

724/7!
:..55,i

hbore

^/



WARZYN

ENGINEERING INC

LOG OF TEST BORING
Project Hydrogeologic Investigation

Outboard Marine Corporation
Location Waukegan, Illinois

STREET • P.O. BOX 9538, MAOiSON. wts 5371S • TEL. (6O6

Boring No.

Surface E
Job No. ...
Sheet ....].

) 257-4848 —

5

C 8342
....... of ...

\

1
y

SAMPLE
Recovery

No. jType

]

2

3

' 4

•

I—

ss

ss
ss

ss

T

Moisture
!

T N Depth
1 "•

X M

X

x

x

W

w

w

14 r^

2

—

" 5
i-

3 *—~^-
2 " 10-

Z-

1-15-

K.
—

r25'

1-30-

~-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Clay Layer 2-2.5'
Fill Material; Gray Fine SAND, Trace
Gravel, Trace Silt & Clay (SP)
Organic Layer 5-5.5'

Clav Laver 9-9.5'
End Boring at 9'

r WATER LEVEL OBSERVATIONS

While Drilling

Upon ComDl
Time After C
Depth to wa
Depth to Ca

1̂ ^̂

3.0
etion
Jnllin

ter

/e In

of Drilling
5 5? hOLjr

_ _ _ _ . __ ._.. ... ..._.

SOIL PROPERTIES^

qu w LL PI j D

I
1

I

i

GENERAL NOTES

Start7/25/7fcompiete7/25/7
Crew Chief JWGR|QCME 55-1

Drilling Met
Wast

nod
ibore

..................................... ...-..)



WARZYN LOG OF TEST BORING
Project ....^.rPSeolpgic Investi.gatipn

....P.u.tb°d.rd .Marine Corporation
Location ...........ENGINEERING INC

,________________KO9 EMIU STREET • P.P. BOX 9536, MADISON. WlS. 53715 • TEL. (6O8) 257-4848

Boring No. ..........6.

Surface Elevation .
Job NO. ...C..8342
Sheet ......1....... of .

^ SAMPLE
Recovery

No. Type

1

1
T

Mois
t

ture
N {Depth

i-

SS X 1 M

2 SS X

19 £-
I f~

W 24 r7".

3 SS X W 37 \-

4

r~

SS X W 133 in

1-20-

25-

30-

—

—

-40-

V1SUAL CLASSIFICATION
and Remarks

Fill Material; Fine to Coarse SAND, Trace
Silt & Clay, Trace Gravel, Occasional
Brick Chip (SP)

Gray Fine SAND, Trace Silt & Clay (SP)

End Boring at 10'

WATER LEVEL OBSERVATIONS

' While Drilling

Upon Compl

Time After C

Depth to Wa
Depth to Ca

••V

__ 3 7
etion

Jrillin
ter
*e In

of Drilling

g k hOU.r

SOIL PROPERTIES^

q» w LL PL D

1

I

1
1

!

1

GENERAL NOTES

Start7/2.5/7fcom

Crew Chief .^?fi
Drilling Method .

Washbor

plete7/25/.7<

e
,

.^y



WARZVN LOG OF TEST BORf f\IG
Project .....H r̂pge.p.l.pg.i.c...I n_ye_sti.gat i on _______

Outboard Marine Corporation
Location ............W?.lJM9a.n.«...?.].!.'i.r19J.?.....ENGINEERING INC

i—————.————————— 14O9 EMIL STREET • P.O. BOX 9538. MADISON. WIS. 53715 • TEL. (6O8) 257-4848

Boring Mo. ........7.A

Surface Elevation
Job NO. .C. 8.342....
Sheet ......1....... of

SAMPLE
Recovery i Moisture

No. (Type, t | j | N (Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES

W ! LL i PL

See Log of Test Boring #7C
tr
5-

I:
-10-
- End Boring at 10'

•15-

-20-

-25-

-30-

-35-

-40-
WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling____________

Upon Completion of Drilling.

Time After Drilling _____

Depth to Water _____
Depth to Cave In _____

Crew Chief .JWG RigCME.f 5.-J
Drilling Method ...................

Washbore



WARZYN LOG OFTEST BORING
Project ......Hy^r°9.eplpg;icjnve?ti gabion
.................P.y.tbpard__Mari_ne. Corpora ti on
Location ..............Wa.ukegan, 111inois.............

7B

ENGINEERING INC

EMIL STREET • P.O. BOX 9538. MADISON, WIS. 53715 • TEL.. (6O8) 257-4848

Boring No. .

Surface Elevation ........
Joo No. ...C..J8342'.......
Sneet ......I....... of .... J..

r SAMPLE
Recovery j Moisture

No. iType I I
T T N | Depth

I U

I

J^

I

\
... ——

"
[

I
T—

t-
|—

5

u
I—
—

" 10

—

i~15-

— 20-

r25~

1-30-

r35-

— 40 —

VISUAL CLASSIFICATION
and Remarks

See Log of Test Boring #7C

End Boring at 15'

WATER LEVEL OBSERVATIONS

| While Drilling
Uoon Cornpl

- - Time After C
Depth to Wa
Depth to Ca

v^

....

etion
)rillin

ter

ve In

of Drilling

g -

SOIL PROPERTIES^

qu w LL
i

PL

(

0

! I

:

i

i
GENERAL NOTES

Start7/.?6/7

Crew Chief
Drilling Met

Was

fcomplete7/.?6/7i
OW.GRioCME.55-l
^Od ...................
hbore................................... ..:^l



WARZYN LOG OFTEST BORIIXJG
Project .....Hydr.9.9^9l09ii::..J.l?.y.6Sti_gation

Outboard Marine Corporation
Location ...........Wauke5.anj..n.l.inpi.s................INC

EMIL STREET > P.O. BOX 953S, MADISON, WlS. 53715 • TEL. (60S) 2S7-dBd8

Boring No ..........7.V.......

Surface Elevation ..... .
Job NO. .C..8342.... .
Sheet ....J....... of ......'.

f SAMPLE
Recovery

Ho. Type

SS

1
T

X

Mois lure

N Depth
r

MH ————
?

- ^

SS

SS

4 1 SS

1
5

fi

r
7

r

I—
1

1—

SS

SS

SS

x

X

l—

w 19 rs
L

W 2fi r-
I r-

x

x

x

x

W

W

W

M

_ZU_10-

t

24 F15.
t-t-
r-

5?lff"*,

74

1-30-

—

—

-40-

VISUAL CLASSIFICATION
and Remarks

Brown Fine to Medium SAND, Trace Silt (SP)

Gray Fine SAND, Trace Silt R Clay, Trace
to Little Gravel (SP,SM-SP,SM)

SILT, Some Clay, Sand, Trace Gravel (ML)

End Boring at 25'

WATER LEVEL OBSERVATIONS

While Drilling

Upon Comp
- Time After C

Depth to Wa
Depth tc Ca

?.S .. .. ..
etion
>illin
ter

ve In

of Drilling

9 *< h°l jr

SOIL PROPERTIES^

, W LL PL D
' I

j

!

i i

4.5+ 16.3 1? fi

GENERAL NOTES
Start 7/2.6/

Crew Chief
Drilling Met

Washbo

7&omDiete 7/2.6/7
JWG RigCME 55-1
hod ...................
re

,
^S



WARZYN

ENGINEERING INC

LOG OFTEST BORINGS
Project ...Hyd.r.PS.60 l.ogic Investigation
...............Outboard .Marine..Corporation.........
Location ..............h'aukegan,...I.I.li.nP.1s.............

Boring No ............9.......

Surface Elevation ........
Job No. ...C..8342
Sheet ......'\....... of ......1.

.1*09 EMIL. STREET • P.O. BOX 9536. MADISON. WIS. S3715 • TEL. (6O8) 257-4B4B.

SAMPLE
Recovery

Ho.

H-1
2

T
]— 1

I

1—

Type 1

I

SS X

Mois ture

N [Depth
r
t-
—

w doe t"B

SS

•

X I W 3 r1-

— t
— 1-«-

1 —
i—

—— t_15-

~

- on
• 4.U

^-25-

^-30-

_

—

—
-40-

VISUAL CLASSIFICATION
and Remarks

Fill Material; Foundry SAND, Concrete Sand
and Gravel, Trace Silt & Clay (SW-SM)

IT

Brownish-Black Fine SAND. Trace Silt ( S P ^

End Boring at 7 .5 '

* Brownish-Black Organic SILT, Fibrous
Material (ML)

y WATER LEVEL OBSERVATIONS

While Drillinj

Upon Come

Time After C
Depth to We
Depth to Ca

4 '5"j —— •* J ——— . _ . _ . . _ ———————
etion
Drillin
ter
ve In

of Drilling
o 5s h(jur

4 '6"

SOIL PROPERTIES^

qu W LL PL

] '

D

I

i

1 :

i

GENERAL NOTES

Start7/l7/>
Crew Chiefs
Drilling Met

Auc

'Sbomplete'
1WG. RigCME

hod

V17/7!

3er
,

~S



WARZYN LOG OF TEST BORING
Project
... ...........Outboard !.. Marine.. Co rpp rat ion.
Location ........Waukegaji.>..I].l.inDis. ....... ..ENGINEERING INC

.———————————————— 14O9 EMIL STREET • P.O. BOX 9538. MADISON. WIS. 53715 • TEL. (6O8) 257-4848

Boring No ...........................

Surface Eievatton ...............
JOD NO. ...C...8.3.42.................
Sheet ....I......... of ......1........

- ^ SAMPLE
j Recovery

J- Ho. Type j
1 SS X

Mois
1
T

ture

N | Depth
r—

M

2 SS X

' 3

-*- 4

\ 5

6

\*

7
r

TT
1

I"

SS

SS

SS

55

SS

SS

W

X

x

x

x

x

x

W

W

H

W

M

M

17^
(—

14..
-4--
IS

14

4?

41

7R

" 10-

r15-

1-20-

r25~

^
^-30-

r35-

-40-

VISUAL CLASSIFICATION
and Remarks

Fill Material; Gray-Brown Fine to Coarse
SAND, Some Silt & Clay, Little Gravel,
Occasional Cinders and Glass (SM)

Gray Fine to Coarse SAND, Trace Silt & Clav
(SP)

Gray SILT, Some Clay, Trace Sand (ML-CJ.)

End Boring at 27.5 '

Y WATER LEVEL OBSERVATIONS

While Drilling
^ Upon Compl

Time After C
Depth to Wa
Depth to Ca

»,V

3'7"
etion
>rillin

ter
,/e In

of Drilling

B * h° ur

SOIL PROPERTIES^

q« w LL PL D

;

i

; r

I

1.5

4.5+ 21.2 16.2

GENERAL NOTES
Start7/]7/7fcom

Crew Chief .̂ .K^P
Drilling Method

Washbor

p.ete7/17/7!
iflCME.."-.1

e......................................... ..}



uL IMI L 1 ni UKhi\ i ION j l iLt l

.JOB NO. 8342

BORING NO. 1

DATE 7/18/79

584.6

LOCATION OMC-Waukegan, Illinois __ _ _____ _ _ _ _
All depthi measurements of _we_lj _de_ta_i_l assumed
to be from ground surface unless otherwise
indicated.o©

DLPTH T0

SLOTTED PIPE
OF WELL POINT OR
8.7 FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
_____-______ FEET.

DEPTH TO TOP OF SEAL (if installed)
_____-_______ FEET.

0 LENGTH OF {TELL PQIN?) PVC WELL SCREEN,
OR SLOTTED PlPL b.5 FEET. (Circle One)©

©©
TOTAL LENGTH OF PIPE __5_
@ V-i IN. DIAMETER.

FEET

© TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
1.8 FEET.

(9)
^̂

PROTECTIVE CASING?
HEIGHT ABOVE GROUND

NO (Circle One)
3.1 Ft.

LOCKING CAP? (̂ ?TC> NO (Circle One)
TYPE OF BACKFILL: Flint Sand

WATER LEVEL CHECKS

From top nf cnsin'j, if protective cnsinq liic|hrr,
take measurement from top of protective casing.

BORING // DATE
7/19/79
7/20/79

T1ML: JJLI'TH TO WATLR
5.66
5.75

RLMARKS



.1013 NO. 8342

2AI'.ORING NO.

DATE 7/19/79
/

rW
L-

!

; (
i
L •

1 ———

i

i. .

r
L

V

r -

i

L

r-
\

>v t _. . I

01(o J
^T^^ jf^ois - 4"- /"»

«•;
%^*~XVO-AV*

V^>• 1L/,

. |9 ^

f
*I

^

—

-

i»-.-?i->
; »

°:>a '.

• .**

',
o'

J

"\

\\

]
v\

7"

-

j<

i
d

••
Zxj>o<
>&X>

?\/^. ^"v

y>''v\

p>>

S^

1 Elev. 584.98
^

LOCATION

i~>̂  Elev. 583.1•v°^^y
a<0^V77 /"|c^ (
k^x /
^ (1/ (
-0 (

(

-0 (
^_/7) (- \^j

KD (

<-/?)^vly

CHIEF Jim Grieqer

OMC-Waukegan, 11 inoi s
All depth measurements of well detail assumed
to be from ground surface unless oth'envise
indicated.

}) DEPTH TO BOTTOM OF WELL POINT OR
-^ SLOTTED PIPE 8.6 FEET.

2) DEPTH OF BOTTOM OF SEAL (if installed)
— ' - FEET.

2J DEPTH TO TOP

7^) LENG
— / OR S

OF SEAL (if install
FEET.

ed)

TH OFCWELL POINI-L,>VC WELL SCREEN,
LOTTED P

5 j TOTAL LENGTH
^ Q 1%

PE 5.5 FEET.

OF PIPE 5

(Circle One)

FEET
IN. DIAMETER.

6 J TYPE OF FILTER MATERIAL AROUND WELL
^ POINT OR SLOTTED PIPE Flint Sand

7J CONCRETE CAP, C^T) NO (Circle One)

8) HEIGHT OF WELL CASING ABOVE GROUND
^ 1.9 FEET.

7) PROTECTIVE CASING? CjES^) NO
^ HEIGHT ABOVE GROUND 2.2

— N LOCKING CAP? CTES"P NO (Ci
10) TYPE OF BACKF I LT: Flint Sand

(Circle One)

rcle One)
•*—**

WATER LEVEL CHECKS

*rroin top of r«isin«|, if protective cnsin'j hi'
take measurement from top of protective casi

/%, CORING // DATE TIME DEPTH TO HATER

% 2A
§ 2Ar

7/19/79
7/20/79
7/24/79

3.83
3.82
3.80

ng.

REMARKS

WARZYfXJ



NO. 8342

Elev. 585.83

BORING NO. 2B

DATE 7/20/79

CHIEF Jim Grieger

LOCAT1 ON OMC-Waukegan. Illinois

583.2 All depth measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 19.9 ________ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
17 _________ FEET.

DEPTH TO TOP OF SEAL (if installed)
14 FEET.

LENGTH OFCfiCLL PClINTPPVC WELL SCREEN,
OR SLOTTED PIPE 2.5__ FEET. (Circle One)

TOTAL LENGTH OF PIPE 20_ FEET_
IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
2.6_______ FEET.

PROTECTIVE CASING? rfjT? NO (Circle One)
HEIGHT ABOVE GROUND^—— 2-8_______.

LOCKING CAP? £ V E y NO (Circle One)
TYPE OF BACKFILL: Flint Sand & Cave-in

WATER LEVEL CHECKS

*From top of cnsinq, if protective cosinq hiqhnr,
take measurement from top of protective casing.

B O R I N G //
2B

DATE
7/24/79

TIME _ DEPTH TO WATER

4.45
REMARKS

WARZYW
I *w« Mfwr r i •*•*« * i^r



.'OB NO. 8342

586.28

BORING NO. _2C___

DATE 7/19/79

CHIEF Jim Grieger

OME-Waukegan, niinois
All depth measurements of we 11 cJe_tai_l assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 31.8_______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
________27 FEET.

DEPTH TO TOP OF SEAL (if installed)
24 FEET.

LENGTH OF(gr.LL POINL) PVC WELL SCREEN,
OR SLOTTEDPlPE 2.

TOTAL LENGTH OF PIPE

FEET. (Circle One)

32.5 FEET
IN. DIAMETER.

0 TYPE OF FILTER MATERIAL AROUND WELL

0 POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3.2 FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

NO (Circle One)
3.4

LOCKING CAP? < < Y E $ > NO (Circle One)
TYPE OF BACKFUT: Flint Sand & CavP-in-^ ' ~"

WATER LEVEL CHECKS

From top of casing, if protective cnsiiuj hiijlior,
take measurement from top of protective casing.

BORING H

2C
2C
2C

DATE

7/19/79
7/20/79
7/24/79

TIME DEPTH TO WATER

6.20
5.82
4.92

REMARKS
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JOB NO. 8342

RORING NO. 3

DATE 7/23/79

CHIEF Jim Grieger
W

LOCATION OMC-Waukegan, Illinois

^\ Elev . 589.8

Pw
s

*&
I (% vt (
-® J;

t G\( ^ Q

<— (T) (^ Vi/-

KD (

<— rr^< w

All depth measurements of well detai l assumed
to be from ground surface unless otherwise
indicated.

1 ) DEPTH TO BOTTOM OF WELL POINT OR
-y SLOTTED PIPE 11.9 FEET.

2) DEPTH OF BOTTOM OF SEAL (if instal led)
-^ - FEET.

3 J DEPTH TO TOP OF SEAL (if install
-^ - FEET.
_

ed)

4 ") LENGTH OFCwQ.L POINl} PVC WELL SCREEN,
--x OR SLOTTED~PIPE 5.5 FEET.

5J TOTAL LENGTH OF PIPE 10
— ' @ 1*4 IN. DIAMETER.

(Circle One)

FEET

6j TYPE OF FILTER MATERIAL AROUND WELL
— / POINT OR SLOTTED PIPE Flint Sand

7J CONCRETE CAP, £jE5p* NO (Ci rc le One)

^ HEIGHT OF WELL CASING ABOVE GROUND
~J 3.6 FEET.

9) PROTECTIVE CASING? (^YU^ NO
— ̂  HEIGHT ABOVE GROUND^Ts

— N LOCKING CAP? (^YESI) NO (Ci
10) TYPE OF BACKFltfTFlint Sand
^^-^

WATER LEVEL CHECKS

(Circle One)

rcle One)

*From top of cfisinr), if protect ive cnsinf) liitjl ior,
take measurement from top of protective casing.

X^ BORING « DATE TIME DEPTH TO WATCR REMARKS

^
^ 3

f I
7/25/79 11.67
7/26/79 11.44
7/27/79 11.80



«'OC NO. 8342

L

L

Elev. 585.93

BORING NO. 4A

DATE 7/23/79

CHIEF Jim Grieger

LOCATION OMC-Waukegan, Illinois

58JLQ
All de£th measurements of well detail assumed
to be from ground surface unless oTherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 8-6______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
-___________ FEET.

DEPTH TO TOP OF SEAL (if installed)
FEET.

LENGTH OF 6JELL PQINT> PVC WELL SCREEN,
OR SLOTTED PlPL 5.5 FEET. (Circle One)

TOTAL LENGTH OF PIPE FEET
IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
1.9 FEET.

PROTECTIVE CASING?
HEIGHT ABOVE GROUND 2.2

NO (Circle One)

LOCKING CAP? CHD> N0

TYPE OF BACKFILTTMinf^and
irde One)

WATER LEVEL CHECKS

Trom top of casing, if protective casinq liirjiinr,
take measurement from top of protective casing.

CORING ti

4Aa
DATE

7/25/79
7/26/79
7/27/79

TIME DEPTH TO WATER

4.42
4.18
4.64

REMARKS

WAnzvrxj



.100 NO. 8342

BORING NO. _4_B_

DATE 7/24/79

Jim Grieger

OMC-Waukegan, Illinois
All depth measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 19.6_____ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
16_________ FEET.

DEPTH TO TOP OF SEAL (if installed)
13_________ FEET.

LENGTH OF <gjTTriil7T^ PVC Hl'LL SCREEN,
OR SLOTTEDT1PET.5 FEET. (Circle One)

TOTAL LENGTH OF PIPE _20_
(3 1% IN. DIAMETER.

FEET

© TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
2.9 FEET.

PROTECTIVE CASING? (
HEIGHT ABOVE GROUND 2^8

NO (Circle One)

LOCKING CAP? <̂ ESy NO (Circle One)
TYPE OF BACKFILTTnint Sand & Cavo-in

WATER LEVEL CHECKS

*From top of casing, if protective casing higher,
take measurement from top of protective casing.

BORING f

4B
4B
4B

DATE

7/25/79
7/26/79
7/27/79

TIME DEPTH TO WATER

4.95
4.79
5.25

REMARKS

WARZY



• JOB NO. 8342

BORING NO. _4C_

DATE 7/24/79
Elev. 587.23

LOCATION

Elev. 583.9

CHIEF Jim Gn'eger

OMC-Waukegan, II1inois
All d_ep_th measurements of wej 1 de_ta ij assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 26.6_______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
23__________ FEET.

DEPTH TO TOP OF SEAL (if installed)
?n__________ FEET.

LENGTH QF^JTLL PC'INppVC WELL SCREEN,
OR SLOTTED PIPE ? t; FEET. (Circle One)

TOTAL LENGTH OF PIPE 2_7_.5___ FEET
0 l?i IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, IiP- (Circle One)

HEIGHT OF WELL CASING ADOVE GROUND
3.4 FEET.

PROTECTIVE CASING?
HEIGHT ABOVE GROUND

ES NO (Circle One)

LOCKING CAP?
TYPE OF BACKF

NO (Circle One)
Flint Sand & Cave-in

WATER LEVEL CHECKS

*From to|> of rnsinn,, if protective cns in t j hi<|her,
take measurement from top of proleclive casing.

BORING f DATE

7/25/79
7/26/79
7/27/79

TIME DEPTH TO WATER

5.72
5.48
5.93

RLMARKS

\A/A«ZYf\J
r **/i<Mr f t »,*»*i i >«vc
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3 Elev. 586. 9ti

^
LOCATION _

^T^J.lev. 585..̂  __

1^ (
^ (i {> c

P.ORING NO. 5

DATE 7/25/79

CHIEF Jim Grieaer

OMC-Waukeq_anj Illinois
All depth measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

1 ) DEPTH TO BOTTOM OF WELL POINT OR
-^ SLOTTED PIPE 9.0 FEET.

2) DEPTH OF BOTTOM OF SEAL (if installed)
-^ - FEET.

3") DEPTH TO TOP OF SEAL (if install
-^ - FEET.
— x

ed)

f 4 } LENGTH OFCwELL PQINT^) PVC WELL SCREEN,

-Q£) ^

—̂ (T̂  /-( W r

^— {7] (< Vjy v

KD (

4— f?)< w

-^ OR SLOTTED PIPE 5.5 FEET.

5 ) TOTAL LENGTH OF PIPE 5
•—' @ ~\h IN. DIAMETER.

(Circle One/>

FEET

6) TYPE OF FILTER MATERIAL AROUND WELL
— / POINT OR SLOTTED PIPE Flint Sand

1J CONCRETE CAP, <2Ĥ  NQ. (Circle One)

8) HEIGHT OF WELL CASING ABOVE GROUND
— ̂ 1.5 FEET.

9) PROTECTIVE CASING? <̂ E?> NO
-y HEIGHT ABOVE GROUND 3.4

— N LOCKING CAP? <f||) NO (Ci
10) TYPE OF BACKFILL: Flint Sand
•*— S

WATER LEVEL CHECKS

(Circle One)

rcle One)

*From top of casinq, if protective casincj hi(|hor,
take measurement from top of protective casing.

^ BORING « DATE TIME DEPTH TO WATER REMARKS
^
^ 5

1 I
7/25/79 6.68
7/26/79 6.65
7/27/79 6.65

WAPizvro



JOB NO. 8342

L

Elev. 589.01

BORING NO. ____6

DATE 7/25/79

CHIEF Jim Grieger

LOCATION DMf-Waukegan. Illinois
All deiTth measurements of well det_aij assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 9.6_______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
-____________ FEET.

DEPTH TO TOP OF SEAL (if installed)
FEET.

LENGTH
OR SLOTTED PIPE 5.5

TOTAL LENGTH OF PIPE 7J>_
G» 1*3 IN. DIAMETER.

PQLNJ-? PVC WELL SCREEN.
FEET. (Circle One)

FEET

0 TYPE OF FILTER MATERIAL AROUND WELL

© POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3.4 FEET.

PROTECTIVE CASING?
HEIGHT ABOVE GROUND

NO (Circle One)

LOCKING CAP?
TYPE OF BACKFIL

NO (Circle One)
Flint Sand

WATER LEVEL CHECKS

*Frnw top of casing, if protective casing hiqher,
take measurement from top of protective casing.

BORING i?

6
6
6

DATE

7/25/79
7/26/79
7/27/79

TIME DEPTH TO WATER

7.25
7.22
7.23

REMARKS



iLK uiiML IN I U K M A I 1 U K bHLLI

JOB NO. 8342

586.92

7ABORING NO. ________

DATE 7/26/79

CHIEF Jim Grieger

DMC-Waukegan, 111inois
All d_ep_th_ measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 8.6__________ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
-_________ FEET.

DEPTH TO TOP OF SEAL (if installed)
FEET.

LENGTH OF WELL POIN
OR SLOTTED PIPE

TOTAL LENGTH OF PIPE __5_
? V-i IN. DIAMETER.

PVC WELL SCREEN.
5.5 FEET. (Circle One)

FEET

© TYPE OF FILTER MATERIAL AROUND WELL

© POINT OR SLOTTED PIPE flint Sand

CONCRETE CAP, NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
1.9 FEET.

PROTECTIVE CASING?
HEIGHT ABOVE GROUND

NO (Circle One)

LOCKING CAP? <^TEQ NO (Circ le One)
TYPE OF BACKFlLLTnint Sand

WATER LEVEL CHECKS

*From top of casing, if protective casing higher,
take measurement from top of protective casing.

BORING *

7A
7A

DATE

7/26/79
7/27/79

TIME DEPTH TO

5.35
5.78

WATER REMARKS

WAPZYN
fMMIl I*MC



JOB NO.

w

P Elev. 587.36

LOCATION

.58U

BORING NO.

DATE 7/26/79

CHIEF

7B

Grieoer

QMC-Waukegan, IIIjnoi.s_
All ciejvth measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 15.9_______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
12__________ FEET.

DEPTH TO TOP OF SEAL (if installed)
9__________ FEET.

LENGTH OF^jELL POINT^) PVC WELL SCREEN,
OR SLOTTED PIPE 2.5 KEET. fcTrcle One)

TOTAL LENGTH OF PIPE 16 FEET
0 Ifr IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
2.6________ FEET.

PROTECTIVE CASING?
HEIGHT ABOVE GROUND

NO (Circle One)
.O

LOCKING CAP?
TYPE OF BACKFI

NO (Circle One)
Flint Sand & Cave-in

. WATER LEVEL CHECKS

*From top of casing, if protective casing higher,
take measurement from top of protective casing.

BORING

7B
7B

DATE

7/26/79
7/27/79

TINE DEPTH TO WATER

5.63
6.04

REMARKS



l ILC l

JOB NO. 8342

7C

Elev. 587.34

LOCATION

BORING NO.

DATE 7/26/79

CHIEF Jim Gn'eger

OMC-Waukegan, Illinois
All djep_t_h measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 22.6______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
______19_______ FEET.

DEPTH TO TOP OF SEAL (if installed)
16______ FEET.

LENGTH 0<WELL POINT} PVC WELL SCREEN,
OR SLOTTED PIPE1 2.5 FEET. (Circle One)

TOTAL LENGTH OF PIPE 22.5 FEET
9 1% IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
2.4 FEET.

PROTECTIVE CASING?
HEIGHT ABOVE GROUND 3.1

NO (Circle One)

LOCKING CAP? CYFO NO (Circle One)
TYPE OF BACKFItTTnint Sand & Cave-in

WATER LEVEL CHECKS

*From top of casing, if protective casing higher,
take measurement from top of protective casing.

BORING #

7C

DATE TIME

7/27/79

DEPTH TO WATER

6.39

REMARKS

WAPJZYfM
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fM^UMi'L* LETA1L INFORMATION SHEET

JOE NO. 8342

BORING NO. 8

DATE 7/17/79
"j Flev ^Qn f,R1 59Q.68 CHI£F Jim Grieger

LOCATION OMC-Waukeoan. Illinois
^ 5Sn . All depth measurements of well detail
• '^\~1^^===: —— to be from ground surface unless othe
.• ̂ W^^ indicated.
£*rf&(7 ) X-N

assumed
rwi se

' j$^^/ ( ] ) DEPTH T0 BOTTOM OF WELL POINT OR
X^ ^-^ SLOTTED PIPE 8.7 FEET.

•
J

-

5

1
• _•

«

t

t

*

D

•

^

P
vw
<XxX

_f ( 2 J DEPTH OF BOTTOM OF SEAL (if inst
^ ^-^ - FEET.
^ /^\(3) DEPTH TO TOP OF SEAL (if install

^-^ - FEET._̂̂ ^

ailed)

ed)

( 4 } LENGTH ORWELL POINT,) PVC WELL SCREEN,
__ AfO) ^- y OR SLOTTED PIPE 5.5 FEET.

\^S s~\
( 5 ) TOTAL LENGTH OF PIPE 5
-̂̂  (? ]3a IN. DIAMETER.

(Circle One)

FEET

0 TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand .

4 —— I3 ) ^\ ^-^^— / (?) CONCRETE CAP, (̂ ESJ NO (Circle One)

© ( 8 ) HEIGHT OF WELL CASING ABOVE GROUND
-̂̂  1.8 FEET.

MM PROTECTIVE CASING? (ftp NO
. (5) ^^ HEIGHT ABOVE GROUND 2.4

•^/
©LOCKING CAP? ^YEQ NO (Ci

TYPE OF BACKFILL: Flint Sand

' (1} WATER LEVEL CHECKS

(Circle One)

rcle One)

*From top of casing, if protective casing higher,
take measurement from top of protective casing.

/%, BORING # DATE TIME DEPTH TO WATER REMARKS...

^ 8 7/17/79 6.78
^ 8 7/18/79 6.84

^̂ §S 8 7/19/79 6.88

WARZYfSJ



P1EZOME1ER DETAIL INFORMATION SHEET

JOB NO. 8342

ivK Elev. 588.21

BORING NO. 9

DATE 7/17/79

CHIEF Jim Grieger

OMC-Waukegan, Illinois
All d_ent_h measurements of welj_detai 1 assumed
to be from ground surface unless otnerv/ise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 8.6_______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
______:________ FEET.

DEPTH TO TOP OF SEAL (if installed)
FEET.

© LENGTH ortE.LL-EQINI^PVC WELL SCREEN,
OR SLOTTED PIPE 5.5 FEET. fcTrcrcle One)

TOTAL LENGTH OF PIPE FEET
IN. DIAMETER.

D TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, NO (Circle One)

D HEIGHT OF WELL CASING ABOVE GROUND
1-9 FEET.

PROTECTIVE CASING?
HEIGHT ABOVE GROUND

LOCKING CAP? (JEŜ
TYPE OF BACKFILL:

NO (Circle One)
2.5

NO (Circle One)
Flint Sand

WATER LEVEL CHECKS

*From. top of casing, if protective casing higher,
take measurement from top of protective casing.

BORING #

9
9

DATE

7/18/79
7/19/79
7/25/79

TIME DEPTH TO W

6.00
5.97
6.21

REMARKS

WARZYtVJ



APPENDIX D

Bail down Permeability Test Data

WAOZYIM



1)
2)
3)

JjA;LijO'..'f< US! - I'lL-LU HJkM
Project: Hydroaeologic Investigation ________
Loca t ion: Waukegan. IL; OMC Plant _______
Client: JRB & Associates

8342

- WELL

.. ...____....._ 5) Da te - 7/20/79
Wel 1 or Dorinci No: 1

r— R 7) Personnel : Dan Hall

r

L
t

L

r
L

_ Ground_Sur

S ta t i c U'a!
,

H, 0 t.,

"l

face ._ fi)R=Radius of well = 0.625 ( i n . )

er_.Lev.c.l JS .W.L
i /•.

II P t
0 0

L

_L

READING*

1

2

3
4

5

6

7

8

9

10

11

1?

13
14

9) L=Lennt

^ 10)Stcilic
(Depth

11 ) Bail tin"
Jnforma

TIME (Star t )

to 0
fcl 10

*2 25
t3 37
t/l 55
15 80

16 103

*7 135
t8 185
tg

t10

Lll
112
113

ii of Screen 5
( from wel 1 d

li'tter Level
to Hnter)

rn Rflta (Troin
tion in Minutf

DEPTH TOUATER
(After

Dr. i 1dowr, )

Do 5.92
D l 5.88

&2 5.84
D 3 5.82
D/5 5.80
D 5 5.79
^fi 5.77

D ? 5.76

DS 5.75
D 9

'ho
!) 11
I) 12

U | 3

. . (U.)
etai l sheet)
5 - 7 5 ( f . . )

Fcst)-Record
;s and Feet

D t -SUL=Ht

0 .170

»l .13
HP .09
H3 .07
M4 .05
H5 .04

"6 -02
»7 -01

"8 0

"9
H 10

"11

"1?

"13

-I"*""

"t/H0

1.00
.765
.529
.412
.294

.235

.118

.059
0

* Take rpriflinqs until well is stnln'lized, if tiqht soils - test may be
stopped prior to s tab i l i za t ion as necessary

tDisregard Columns 2 and 3 during baildown tes t . - They are for off ice ca lcu la t ions .

H.
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_- _r jLLL)
I) Project: Hydrooeologic Investigation' ,__.*'•..,—-—• -* ^ • ^ -•— -" *• - i» . - -. -

?) Location; Waukeqan. IL OMC Plant .
i) Client: JRB & Associates________

1) Joli Ho: 8342
5)Uatc: 7/24/79

\fie11 or Borimi No: 2A
<— R 7)Personnel: Dan Hall

T

Ground Surface
" ' / ' . , \ . . ' ''••

Stat ic Ual.er Level ( S . W . L .

t"" '
H 2 0 t 2

Hl

i »

Ptl

"o * <o
r

~T

L

HEADING*

1

2

3
4

5
6
7

8-
9

in
11

12

13
14

f l) R=Rad iuS of w e l l = 0.625 ( i n . )

9) L=Len<jt

^ 10 )S ta t i c
(Depth

l l)B(Til(ln'-
Infomia

TIME (S ta r t )

^
ll
12
t-j3 —— NO TEST
14 RECHARGEC
15 TOO
t6 FAST
f7

^

^
^0
Lll
112
113

h of Screen 5 ( f t . )
(from well detail sheet)

I'tter Level 3.80 ( f t . )
to Hater)
n Hata (from Test) -Recnrd
tion in Minutes and Feet

DD'TII TO WATER
(Af ter
Den iclown)

Ot

D o
"l

^ 2
D 3

D 4

D S
Dfi

D 7

D 8
D o

'ho
"11
" 1 2

U | 3

2-t-

D t -SWL=Mt

"o

"i
»?
»1
"4
H5

»6
H7

HO
llg

"10

"11

"IT
"13

3 +

nt/n0

Take rtvKlinqs until well is sl.ril'i 1 izefl, if ti<|hr. soils - test may be
stopped prior to stabilization as necessary

•Disregard Columns 2 and 3 during baildown test. They are for office calculations.



1>A1LUU'..'N TLST - HLLD KJW-i

2}
3)

p.r°itcJ.: _ Hyd ro geoj_o g i c _Inves_tlgatio n. .
Location: Waukeaan. IL OMC Plant
Client: JRB & Associates ________

4)Job No: 8342
.__._ 5) Date: 7/24/79

- WELL

f - - r

i"

I
1

L"

J.

<— R

Groynd_ Surface
/ . .\ • " . ' ' • •

HeJJ- or Dorinc] Mo: 2B

7) Personnel: pan Hall

fi)R=Radius of we 11= 0.625
9) L=Len'jth of Screen 2

(from well detail sheet)

( i n . )

( f t . )

Stat ic UcU

i
H2Ptj,

Hl

er Levc.l JS.W.L
i c

Ptl

Ho 0 lo

.—— r

L

_1

READING*

1

2
3
4

5
6
7

8
9

in
11
1?
13
14

J 10)St«itic
(Depth

11 ) Bail do-
Informa

TIME (Start)

lo
^
12
13
^
15 0
t6 10
17 26
t8 48
19
110
Ln
112
'13

H-iter Level 4 .45 ( f t . )
to Water)
n Data (from 1
tion in Minute

DCf'Tll TO MATER
(After
Ccii ]dnwu)

^

D oD l
U 2

D 3

o ^
DS 6 .2
Ufi 5.8

0? 4 .5
DS 4.45
D 9

"10

"Ml
l )1 2

" 13

est )-Record
s and Feet

— YT~~
o t-si;L=nt

"o

»1
"?
"3

"4

l'5 1 -75
"6 1.35

»7 .05

"0 0

"9
"in
"11
M1?

"13

J.̂ ""

Ilt/ll0

1
.771
.029

0

* Take rpridin(|s until well is strihil izerl, if tifjlit soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during bail down test. Tliey are for office calculat ions.
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1) ProJ.e_c_t; __HydroQeolp_qi c I nve s t i ca tjipn_

2) Location: Waukeoan. IL - OMC Plant._..._.
3) Client: JRR

lip: 8342

'/ELL r•:— R
_ ____..._._ 5) Date: 7/24/79
.We_l 0_r Dorinfj No: 2C________

7) Personnel: Dan Hall

i

j.
j.

, Ground. Sur

Sta t i c Hal

2^2 Hl

face....

er_ Level ..(S. W. L
* t .

II P t
0 0

L

J_

READING*

1

2

3
4

5
6

7
8
9-

fi)R=Radius of well = 0.625 (in. )

Q) L=Lemjt

^ 10)Static
(Depth

iDDiiildn'.-
Informs

TIME (Start)

t0 -o
'l 20
12 46
t3 75
14 inn
15 .130
16 160
^ 193

's 265
10 *9 305
11
1?

13-
14

t!0«402
Lll 535
112 723

^31202

h nf Screen 2 ( f t . )
(from wel 1 detail sheet)

I'fltor Level 4.92 (f t . )
to Hater)
n Data (from 1
tion in Minute

DEPTH TO HATER
(After
Ufl i Id own)

L.

Do 14.30
D l 13.75
U2 13.2
D3 12.65
D4 12.10
D5 11.50
Dfi 11.00

07 10.5
Do 9 .5

D g g

"10 8
U 11 7
|} 12 6

0,3 5

"est )-Record
ss and Feet

_Lf

D t-SHL=Ht

II
0 9.38

"l 8.83
H? 8.28
H3 7.73
H4 7.18
H5 6.58
H6 6.08
»7 5.58

"0 4.58
"9 4.08
"!() 3.08

I'll 2.08
H1? 1.08

"13 -08

Ht/H0

1

.941

.883

.824

.765

.701

.648

.595

.488

.435

.328

.222

.115

.009

* Take re.idinqs until well is stabilized, if ti'jlit soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during baildown test. They are for office calculations.
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UIW

JJ?.̂ '-- HydrQ.geQlogic Investigation_
2) Location;, Waukegan, IL: OMC Pl_an t_
3) Client: JRB & Associates_______

1)Job No: 8342
5) Date: 7/24/79

WELL
^ le
7) Personnel : Dan Hal 1

D,

J.
J.

Ground Sur
'/ '. .\ .." '~

St.itic l.'al.
1

H 2 Pt 2
Hl

face _..

er Level JS.H.L
> /.

Ptl

(lo P lo

•~T

L

J_

READ IMG*

1

2 '

3
4

5

6
7

8

9
in
11

}?.

3
14

f i)R=Radius of wel l= 0.625 ( in.)
9) L=Lenut

} lO jStnt ic
(Depth

11 ) Bail (In-
Informa

TIME (Start)

*<> 0
tl 37

*2 60

h 92
t/l 190
t5 330
16 435

h

**
19
^0
Ll!
112
113

li of Screen 5 ( f t . )
( from well deta i l sheet)

I'fltcr Level 11.77 ( f t . )
to IMter)
n Data (from "
tion in Minute

DCPTII TO MATER
(Af ter

U?.i 1 down)
°t

Do 12.11
D! 12.05

U2 11.95
D3 1K90

D4 11.85
D5 11.82
D fi 1 1 . 80
D 7

D S
D g

'Mo
"11
"12

"13

Tes t ) -Record
55 and Feet

• Yf

Dt -Si;L = llt

"° .34
"1 .28
H

? .18

"l .13
l!4 .08

"5 .05
f(6 .03

"7

HO
"9
"10

"I!

"1?

"13

jV"

nt/n0

1
.824

.529

.382

.235

.147

.088

* Take rpndimis until well is stabilized, if tiyht soils - test may be
stopped prior to stabilization as necessary

1-Disregard Columns 2 and 3 during baildown test. They are for office calculations.
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i; project: tiydroqeol oql c i nvest'i_ga_ti :n
2} Locatu>_n_: Waukegan, IL; OKC FT ant
3) Client: J.R3 & Associates

No: 8342

_ _ _ _ _ _ 5)Djtc: 7/25/79

WELL

t.

r

^— R

fjround_Sur
/ - \ ." '"

St.m'c l.'at

T \
H 2Pt j ,

H1

face ....

er Level JS.K'.L.
» /.

Ptl
Ho p lo

""T

L

J_

READ IMG*

1

2
3
4

5

6

7

8
9

in
n
12

13
14

d) Wel 1 or Borinci No: 4A

7} Personnel: Dan Hall

8)R=Radius of wel l= 0.625 ( i n . )
9j L=Lennt

* 10)SLat. ic
(Depth

ll)C,iil(!n-
Informs

Test 1
Test 2

TIME (Start)

^ o
t] 1b
t2 25
t3 42
fc4 65
15 90
16 102

h

*8
19
110
Lll

^2
113

li of Screen
( from wel 1 dc

1'itor Level 4
to 1 Inter)
n Dfita (from
tion in Minute

5gal/l:26
5gal/l:26

DEPTH TOUATER
(Af ter
Dr.i 1-down)

Ot

Do 4.55
D 1 4.52

&2 4.50
03 4.48
D 4 4.45
D 5 4.43

D f i 4.42

D 7

°8
D 9

( )10

"Ml
"12
1) ,3

5 ( f t . )
'tail sheet)
.42 ( f t . )

est )-Record
S and Feet

2 +

Dt lSUL=Ht

"o .13
II] .10
HP .08
H3 .06

"4 .03
H5 .01

II6 0

"7

"8
II9

nin
"11
l (i?
"13

3t

Ht/M0

1

.769

.615

.462

.231

.077

n

* Take re.idinqs until well is stabilized, if ti'ilit soils - test may be
stopped prior to stabilization as necessary

TDisregard Columns 2 and 3 during baildown test. They are for office calculations.
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2) Locat_ion_:Waukegan - OMC Plant
3) C1 icnt: JRB & Associates____

ISl

.1

.1

?— R

Ground.Surface
'/ '.. ,\ • " / ' • •

___________ "Jjoj) "o: 8342
-—..__.__-._-... 5) Date: 7/25/79

lei 1 _or Poring N'ô 46
7) Personnel: Dan Hall

S_tn tj c. l.'.i I.er Leve 1 ...(S. W. L

R)R=Radius of well* 1.25/2 0.625 (in.)
9) L = Len<jth nC Screen 2 _ ( f t. )

(from well detail sheet)

A /

H, P t.,
2 ' H,

* /.

f! 0 t
0 0

L

JL

READIf.'G*

1

2

3

4
5

6
7
8

9
10
11

12

13
14

(Depth

Informs

TIME (Start)

Jto 0
ll 17
12 29
13 54

^ 92
t5 165
16 190
fc7 404
t8
tg

t10
Ll!
t12

113

to l.Viter)
n On ta (rrom "
tion in Minute

DEPTH TOUATER
(After
Dr. i "down)

Do 6.3
D l 5.2
"2 5.1
"3 5.05
"4 5.03
DS 5.02
D f i 5.01
D 7 5.00
D 8
D 9

" 10
"11

"12

"13

cst )-Record
s and Feet

Ot -SUL=Ht

"o 1.33

Ht/M0

1

H7 .23 I .173
Hp .13 1 .098

HI .08 .060
H$ .06 .045

H5 .05
H6 .04

.038

.030

H7 .03 | .023

"0

"9
"10

"11

"l?

"13

* Take rpndinqs until well is stabilized, if tiyht soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during baildown test. They are for office calculations.
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^) P.1".0JAc-?-:-_-tiydr°9e.oloqic .Invest; gat ion_
2) Loca t ion : Waukegan, IL; QMC Plant__
3) C l ien t : JRB & Associates______

Jo!> No: S342

- WELL

J.

'— R

._....._.__._.._ 5) Date: 7/25/79
f>J We_l 1 o r Do ring No: ^c__________
7) Personnel : nan

.. GrouncL Sur
/ , ' \ *

st.nic t.'cit.

f 1H 2 P t ^
Hl

face.,

er Lev_cl JS .W.L
1 !

?tl

"o P lo

""T

L

J_

KEADING*

1

2

3

4

5

6

7

8

9

10

11

1?

13

14

R) R=Radius of we l l= 0.625 ( i n . )
9) L=Len«jt

} 10)SUtic
(Depth

l l)Bni1(ln-
Informs

TIME (Star t )

'0
i^ 20
fc2 25
t3 37
tfl 43
15 54
t6 60
fc7 70
18 82
^ 110

^0 132
L l l 236
t12 305
t13 330

h nf Screen 2 ( f t . )
(from well detai l sheet)

'•nor Level 5.72 ( f t . )
to Unter)
n Data (froi'i Tes t ) -Record
tion in Minutes and Feet

DEPTH TO l.'ATER
(Af ter

Ccii "down)
Ot

"o 879
D l 7.0
°2 6.9
D 3 6 .2

°4 6.1
D 5 6.05
Ufi 6.0
D? 5.95
DO 5.90
Dg 5.85

1) 10 5.80
U || 5.75
1) i? 5.74
U 13 5.73

_2_f

OfSUL=llt

"° 3.07
"i 1.28
HP 1.18
H3 - 48

H4 .38
"5 -33
"6 -28
H7 .23

"8 .18
Hg .13
HID .08
II,, .03
H12 .02
M13 .01

JJ

Ilt/H0

1

.417

.384

.156

.124

.107

.091

.075

.059

.042

.026

.010

.007

.003

* Take re/ulimis until well is stain 1 ized, if ti y l i t soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during baildown test. They are for office calculations.
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UAiLj i j ' . - . 'N T L S T - FILL:; HJRM
1) Project: Hydrooeologi c Investigation ____________ _

2) Location: Wankpgpn t Tl ; DMC Plant, ______________. "O .»

3) Client: JRB & Associates_________ ___ ______. _ 5) Date: 7/26/79
No: 8342

- WELL

• 1 1 *•

/

J - .
t

--— R

. Gro/

Sir
,

H 2 P

:

und Sur
. i \ . f

tic. l/a L
/

r
L

L

face....

er . Level. J S . W . L .
\ ,

ptl
Ho p lo

READIDG*

1

2

3
4

5
6
7
8
9

in
11
]?.
13
14

Gj We! 1 or Borimi No: 5

7) Personnel : Dan Hall

8)R=Radius of wel l* 0-625 (in. )
9) L=Len<jt

> 10)Stat ic

li of Screen 2
(from well detai 1 sheet)

1'itor Level 6.65

( f t . )

( f t . )
(Depth to Water )

1 1 )Bfii lclo>"n Rata {Troin "es t ) -Record
Information in Minutes and Feet

TIME (Start)

^ 0
fl 10
12 20
13 27
14 40
1S 55
16 72
t7 90

^
19
110
Lll

^2
C13

DEf'TII TOUATER
(Af ter

C?. i Id own)
Ot

Do 6.91
Dl .82
U2 .78
D3 .74
D4 .70
D5 .68
Ofi .66
D? .65

°8
D 9

11 in
"11
l)12

U | 3

2 +

Dt -SUL=Ht

0 .26

'<! .17
H? .13
H3 . 09
H4 .05

H5 .03
H6 .01

"7 0

"0
llg

I'm
"11
ii-, ,
"13

3^

!lt/l!0

1

.654

.500

.346

.192

.115

.038
0

* Take readings until well is stnhilized, if titjlit soils - test may be
stopped prior to stabilization as necessary

-t-Disregard Columns 2 and 3 during bail down test. They are for office calculations.



o

[(
Hiic ' p
Ei xn

P



L»..̂ ,;;. iLSj - Him
^) P.rP. J ACJ-.'. _ Hydr o geologic Investiqatio n____
2} Location: Waukeqan IL; OMC P l a n t _ _ _
3) Client, JRB &

).lob No: 8342

WELL L_

_ _ _ _ _ _ _ _ _ _ _ _ 5) Date: 7/26/79
GJ IJe 1_1 or Borimi No: 5_______

7) Personnel: Dan Hall_______

_ Ground_ Sur

S tn t i c U'al

H 2 P t 2 ^

face p)R=Radius of well = 0.625 ( i n . )

er Leycl JS.W.L
t i .

•~T

L

J_

READING*

1

2

3

4
5

6
7
8

9
10

11

1?

13

14

9) L = Len'jt

^ 10)Stot ic
(Depth

l l jBni l f lo"
Informa

TIME (Start)

to 0
ll 10
t2 22
13 31
tn 41
t5 55
16 65
C7 80
18
tg

t10

L l l
t12

113

li nf Scrcon 2 ( f t . )
( from wcl 1 deLa i 1 sheet)

",i tor t.pvel 7 ?? ( f t . )
to Hnter)

n llnta (from
tion in Minutf

DCf'TII TO HATER
(A f te r
C?.i Irinwn)

Do 7.40
U 1 7.30
D2 7.28
D3 7.26
D^ 7.25
D S 7.24
Ufi 7.23
D 7 7.22
D g

°9
'Mo
IJ 11
1) 12

0 | 3

o s t ) - R e c o r d
>s and Feet

2 t -5 1

Dt -SUL=Ht

"o 18

"i nfl
H? nfi

Hi 04

Ht/ll0

1

4Aa
.111
.???

H4 .03 .167
H5 .02 .111
"6 .01 .056
H7 0 0
HO
"9
'ho
"M
"i?
"13

* Take rprtdimis until well is stabilized, if tiuht soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during bail down test. They are for office calculations.
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- I :ILLU IQRM

- WELL

2) .
3) .

...

i/>

r-

3r

.0

:_i_

>—

('""

..

D.J
c.a

ie

_»•

.;

_,

.

ect:

n'on:
Hydrog
Waukeg

eolojic Investigation
an - OMC piant /OJob !-'o: 8342

nt: JRB & Associates 5) Dote: 7/27-79

-r— R

Ground Surface

Stn

. i \ • f

tj.C. Ual
/

t2 Hl

i

_ :L

er.Leve.l JS.W.L
i ,,

0 0

t

READIMG*

1

2
3

4

5

6
7

a
9

10
11

12

13
14

GjWel l or Dorinq No: 7A

7) Personnel : Dan Hall

dR-fedi,,S of wel l= o 6?5 ( in. )

9) L=Leri'jth of Screen 5 _ ( r t . )
(from wel l detail sheet)

^ 10)Stat ic later Leve l ^ ?p ( f t . )
(Depth to Unter)

1 1 )Dcii l(ln'"n Hnta (rrom T c s t ) - R e c o r d
Information in Minutes and Feet

TIME (Start)

to
fcl 40
t,

2 f^Q JE^T
*5

t.
4 TflO QIITTKI ^

t5

tg

t?

tg

lo
t10

Lll

t12

113

DCPTII TO'.JATER
(Af ter

Cc! i 1 down)
Of.

°o 5.80
DI 5.79

"2
D 3

D 4
D 5
D f i

D 7

D 8

D g

D 10

IJ |,

D 1 2

U | 3

2 f

Dt.S,^,t

Ho

"L
H?

"1

H5

"6

»7

"0
llg

"10

"M
"i?
"13

•3 -f

nt/n0

* Take rendinqs until well is strihi 1 ized, if ti;jlit soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during baildown test. They are for of f ice calculat ions.
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i Li I - I' I tLLJ f UrfM

Ij P.rpj_ec_t_:_Hydrogeplogic Investigation____________ _
2) Location: Waukegan - OMC P _ 1 a n t _ _ _ _ _ _ _ _ _ _ /1)Jo'lf:______
3) Client: JRB & Associates_______._._....._____.._ 5) Date: 7/27/79

8342

:LL L_ 6J We! 1 or Gorino No: 7B
7) Personnel: Dan Hall

Ground_Surface/ '. >\
R)R=Radius of well* °-625 ( i n .

±.

J.

St-i t ic Ual
j y

H 2 P t 2 ^

er. Level JS .W.L
i /.

0 0

'.

L

J_

READING*

1

2

3

4
5
6
7

8

9

in
11

12

13
14

9) L = Leri'jt

^ 10)SLal.ic
(Depth

l l)Bnildn-
Informa

TIME (Start)

o 0
Cl 10
12 16
13 35
14 45
t5 60

16 86
t7 150

^ 205
tg

t10

L l l
t1?

113

h nf Scrcon
( from we! 1 dc

"'ltd' Level

2 ( f t . )
»tai l sheet)
6.04 ( f t . )

to Uciter)
n nata (From Test ) -Record
tion in Minutes and Feet

DEPTH TO WATER
(Af ter

Dei i 1 clown )

Do 6.8
D l 6.30
D 2 6.24
D3 6.14
D4 6.12
D5 6.10
D6 6.10
D 7 6.09
D8 6.08

D 9

"10
1J 11
1) 12

U , 3

2 "*"

Ot,UL-Ht

"l .26
H7 .20
M.l -10
"4 . 08
H5 .06

"6 -06
H7 .05

HO .04

Hg

"10

"11

"12

"13

3-t-

Ht/H0

1

.342

.263

.132

.105

.079

.079

.066

.053

* Take rpndinfis until well is strihi 1 ized, if tiulit soils - test may be
stopped prior to stabilization as necessary

1-Disregard Columns 2 and 3 during bail down test. They are for office calculations.
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1) Project: __Hydrogeo1og_1c Investig_ation _
2) Locan_on: Waukegan IL; QMC Plant __
3) Client: JRB & Associates ________

'0 Job Mo: 8342
__ __ _ ___ _ _ _ 5) Date: 7/27/79

WELL i>—

f-l_

r

.

•—•̂

/

-

.
]..

>

--— R

Ground Surface
/

Stn
;

H 2 0

>

. . \ .. -

tic. IJoL
i

to
u

l~

.

L

er Levo.l JS .W.L .
* /,

Pt l

Mo 0 lo
t

READING*

1

2

3
4

5

6
7

8
9

10
11

1?

13
14

0) Wel l or Borimi No: 7C

7) Personnel : Dan Hall

R) R=Radius of we l l - 0.625 ( i n . )
9) L = Len<jt

^ 10)Slat ic
(Depth

lljBcn'ldo"
Informs

TIME (Star t )

lo
ll 10
12 17
13 26
14 38
15 50
16
17
^

^

^0
L l,
112
113

h nf Screen 2 ( f t . )
( f rom wel l deta i l sheet)

limner Level 6.9 ( f t . )
to VJnter)

n Data (From T
tion in Minute

DEPTH TO'JATER
(A f te r
Dr. i Idowii)

3t

D o 7 .1
D l 6.70
D2 6.55
D 3 6.45
D 4 6.41
D 5 6.39
Df i

D 7

D 8

D 9

D 1 0

"Ml
» 1 2

« > I 3

'est ) -Record
s and Feet

.. .̂  .

DfSUL = !lt

"o .71

»! .31
H

? .16
M3 -06
H4 .02
H5 0

"6

"7
"0
II9

"10

"II
II1?

"13

3^""

Ht/H0

1

.437

.225

.085

.028

0

* Take rendinrjs until well is stabilized, if tiyht soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during baildown test. They are for office calculations.



'Or

C

I
C
u -

k

5

O

hto

-i

Ml
'O —::M-es.



UMLLinWN TL5T - F1LLD FUUH
1) P_roj_e_c_^:__H.ydrQoeoloqic Investigation___________
2) Location: Waukegan. IL;_ fiMC Plant ___________
3) Client: JRB & Associates_______.____._____._._ 5) Date: 7/19/79

Job No: 8342

W E L L U- GJWel l or Boring No: 8

7) Personnel: Dan Hall

J_

Ground Surface 8) R=Radius of we l l= 0.625 ( i n . )
/ . V \ ' '

S t a t i c U'ater Level ( S . W . L .
1 >

H p t

Hl

I

etl
I

~T

L

_L

/ t

o p t o

READ1IIG*

1

2

3
4

5

6
7

8

9

10

n
1?

13
14

9) L=Lemjt

^ 10)Sto t ic
(Depth

11 )Bni lc ln»
Infornia

TIME (Start)

^
tl 25
12 42
13 57
t4 100
15 135
t6 165
t? 240
18
^
^0
Ln
^2
113

h of Screen 5 ( f t . )
(from wel l detai l sheet )

i Mtor Level 6.88 ( f t . )
to 1-Mter)

n Data (From T e s t ) - R e c o r d
tion in Minutes and Feet

DEPTH TO'.JATER
( A f t e r
Er. i 1 down)

Of.

D o 7.16
D 1 7 . 06
D 2 7.00
D 3 6.95
D 4 6.92
D 5 6.91
Dfi 6.90
D ? 6.89

D 8

D 9

'Mo
"11

" 1 2
U I 3

2 +

Dt -SUL = Ht

0 .28

"l .18
H

? .12

"3 .07
H4 . 04
H5 .03
"6 .02

H? -01

"8
II9

H]()

"ll

"1?

"13

3 +

Ht/H0

1

.643

.429

.250

.143

.107

.071

.036

* Take rp'idincis until well is stabilized, if tiyht soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during baildown test. They are for office calculations.
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TLST - FILLD
^ p.r.%e.c-l:. _ Hydrooeolic Investigation
2) Location^ Waukeqan, II; QMC Plant
3) Client: JRB & Associates ______

'.).)ob No: 8342
._.._.. . ___ .._ .._ 5) Date: 7/18/79

WELL

r
;*—

.:

t

,. —

J .

-r— R

Ground Sur

St.-

J

. . \ • '

tjc. IJal
i

r
L

L

'ace....

er Level JS.W.L.
i /

READING*

1

2

3
4

5

6
7

8

9
10

11

12

13
14

7) Personnel : Dan Hall

n)R=Radius of wel l= 0.625 ( i n . )
9) L = Lemjt

^ 1 0 ) S t a t i c
(Depth

11 )Bn i 1 do1/
Informs

TIME (Start)

lo 0
t-\ 50
12 75
13 100
M 133
15 171
16 211
f-7 285
18 362
tg 625

t10925
lll
112

^3

h of Screen 5 ( f t . )
(from well detail sheet)

i-itcr Level 6.00 ( f t . )
to Vlflter)
n Data (From Test ) -Record
tion in Minutes and Feet

DEPTH TO MATER
(Af ter
O. i Id own)

D o 6.92
D l 6.5
D? 6.44
D 3 6 .4

D^ 6 .3
D 5 6.25
D f i 6.2
D 7 6.15

Dg 6 .1

D 9 6.05

n 10 6.00
"11
o 12

" 1 3

2 1

D t -SUL = Ht

"o .92
H! .50
H7 .44

H-, .40

H4 .30

H5 .25

H6 .20

K7 .15

HO -10

M9 .05
"10 0

"11
"l?

"13

3 +

nt/n0

1
.543
.478
.435
.326
.272
.217

.163
.109
.054

0

* Take rendinqs until well is st.ohilized, if titjht soils - test may be
stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during baildown test. They are for office calculations.
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LJ \|

l̂  Ulfpj

g§î J,
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LIST OF PHOTOGRAPHS

PHOTO NO.

1 Wash boring hole at Well No. 9; note return water being
circulated, 7-18-79.

- 2 Hosing down drill casing and drill rod prior to mobilizing
to Well No. 3, 7-23-79.

_ 3 Cleaning drill casing at Well No. 9 before drilling, 7-17-79.
1 4 Applying silicone grease to casing threads at Well No. 2, 7-19-79.

p 5 Cleaning split spoon with acetone at Well No. 8, 7-17-79.

6 Cleaning inside of well pipe with acetone soaked swab, 7-19-79.

i 7 Cleaning outside of stainless well pipe with acetone soaked
.'" cloth, 7-17-79.

I 8 Cleaning well point with acetone at Well No. 3, 7-23-79.

9 Cleaning protective casing with acetone for Well No. 8, 7-17-79.
r~
'< 10 Pouring in flint sand backfill around well point at Well No. 7C,

7-27-79.

i 11 Pouring in bentonite pellets at Well No. 4C for bottom seal above
"- well screen, 7-25-79.

12 Bentonite powder backfill at Well No. B, 7-17-79.

13 Completed Well No. 9 with concrete base around metal protective
r~ casing and locking cap.

14 Pumping Well No. 1; preparing for a baildown permeability
test, 7-20-79.



TABLE Summary of Groundwater Elevations
Elevation

of
Ground
Surface

584.6

583.1

583.2

583.1

589.8

584.0

583.9

583.9

585.5

585.6

585.0

584.8

584.9

588.9

586.3

Elevation
of

Top of
Well

586.37

584.98

585.83

586.28

593.25

585.93

586.80

587.23

586.98

539.01

586.92

587.36

587.34

590.68

588.21

Elevation
of

Protective
Casing

587.66

585.31

586.00

586.49

593.38

586.22

586.74

587.43

588.38

588.92

587.45

587.75

588.01

591.25

588.84

Well Depth to Water
Depth Water 3 Elevation

8.7

8.6

19.9

31.8

11.9

8.6

19.6

26.6

9.0

9.6

8.6

15.9

22.6

8.7

8.6

All Elevations Relative to Mean Sea Level.

Uel, Pipe,

WARZYN
HiMO INC



TABLE Sunvnary of Groundwater Elevations

No.
•

1

"" 2 A

28

2C

[ 3
L 4A

4B

~ 4 C

0
r6
L 7A

[7B

7C

_ 8

9

Elevation
of

Ground
Surface

584.6

583.1

583.2

583.1

589.8

584.0

583.9

583.9

585.5

585.6

585.0

584.8

584.9

588.9

586.3

Elevation
of

Top of
Wel l

585.37

584.98

535.83

586.28

593.25

585.93

586.80

587.23

586.98

539.01

586.92

587.36

587.34

590.68

588.21

Elevation
of

Protective
Casing

587.66

585.31

586.00

586.49

593.38

586.22

586.74

587.43

588.38

588.92

587.45

587.75

588.01

591.25

588.84

Wel l Depth to Water
Depth W a t e r 5 Elevat ion

8.7

8.6

IS). 9

31.8

11.9

8.6

19.6

26.6

9.0

9.6

8.6

15.9

22.6

8.7

8.6

L

L
C
L
L
L

a Measured from Highest Point on Protective Casing or Stainless Steel Well Pipe.
Whichever is Higher.

NOTE: All Elevations Relative to Mean Sea Level.

WARZYN



APPENDIX E

Grain Size Analysis
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(1)
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U)

UMTH/Z.

(C) (7) (SI U) do:

I //u f so/
/o. * ;J ^ . Jf

16 503 . . u-

, Z3 5 or
'/A 506 5-0 /.

. V2
V . ?

5^1.63 S/6 5-fi / . fi 3
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